Route Permit Application Great Northern Transmission Line

6.0 Affected Environment and Environmental Consequences

This chapter includes the detailed review of potential impacts for the Project.

— Sections 6.1 through 6.5 provide a summary of the natural environment and human
environment setting, and include evaluation of geology and physiography, soils,
climate, vegetation, and human settlement.

— Sections 6.6 through 6.15 provide a summary of the potential impacts on the human

environment and related resources, and include land use, environmental justice,

socioeconomics, cultural values, aesthetics, noise, air quality, public services, radio and
television, and electric and magnetic fields.

Section 6.16 provides an evaluation of archaeological and historic resources.

Sections 6.17 through 6.21 provide a summary of potential impacts on natural resources,

including water resources and floodplains, wetlands, wildlife, rare and unique species,

VI

and noxious weeds.
— Sections 6.22 through 6.26 provide a summary of local economic impacts, including
recreation and tourism, agricultural production, transportation, forestry, and mining.

The Project has not yet started final design or engineering. Therefore, detailed design data is not
available. As with all projects at this stage of development, it is necessary to employ appropriate
assumptions as a basis for estimating impacts.

The assumptions described below were used for the impact analysis in Section 6.0. These
assumptions are based on the information available at the time of analysis and the best
professional judgment of engineering and environmental professionals developing the project.
In general, the Applicant has adopted conservative assumptions that are designed to err on the
side of overestimating the magnitude of environmental effects.

The Applicant employed the following assumptions throughout Section 6.0 to estimate impacts:

— The Route Alternatives (Route Area) and Segment Options are 1,000 feet to 3,000 feet
wide, depending on proximity to existing transmission lines. See Appendix A for
detailed figures.

— The Study Area, for the existing conditions discussion, includes all Route Alternatives
and Segment Options. As appropriate, the Study Area for existing conditions extends
beyond 3,000 feet.

— The anticipated right-of-way (ROW) for the Route Alternatives and Segment Options is
assumed to be 200 feet wide, as depicted in Appendix A. The calculation of
environmental impacts is described for the anticipated ROW for each Route Alternative
and Segment Option.

— Average structure spacing distance is assumed to be 1,000 feet for purposes of
calculating environmental impacts. When constructed, structure spacing is anticipated
to be between 1,000 feet and 1,400 feet.

Docket No. E015/TL-14-21 Page 6-1 April 15, 2014



Route Permit Application Great Northern Transmission Line

— Permanent land cover impacts are assumed to be 1,936 square feet per structure for self-
supporting suspension towers, which includes the area covered by the base of each
structure plus a 2-foot buffer, as depicted in Appendix D.

— Permanent foundation impacts are assumed to be 60 square feet per structure for self-
supporting towers and 33 square feet per structure for guyed-V and guyed-Delta towers;
this is the area of fill required for the foundations, as depicted in Appendix D.
Foundation impacts in floodplains may differ depending structure footing design
requirements.

— Itis assumed that guyed-V or guyed-Delta towers will be used in wetlands; permanent
wetland fill impacts are assumed to be 33 square feet per structure. This estimate is
based on the assumption that the tower foundation will include a circular concrete cap
with a diameter of 6 feet, and four guy wires will each require a 1-foot-diameter circular
anchor.

— ROW impacts were calculated for an anticipated centerline, which generally was
assumed to be in the center of the Route Alternative or adjacent to existing infrastructure
located within the Route Alternative. The anticipated centerline was developed using
digital GIS data. The actual centerline will be identified during final design, and may be
moved based on design requirements or to avoid or minimize affecting resources within
or near the ROW.

— Temporary impacts are assumed to be 22,650 square feet (0.52 acres) per structure (self
supporting, guyed-V and guyed-Delta); this assumes an area of approximately 150 feet
by 150 feet and will provide adequate space for lay-down and construction of each
structure.

— Temporary impacts are assumed to include an access path within the ROW that is 16
feet wide for construction.

— Permanent clearing — the entire anticipated 200-foot-wide ROW is assumed to be cleared
of forested vegetation.

— Permanent clearing — a 70-foot-wide corridor centered on the anticipated centerline is
assumed to be cleared of shrubby wetland vegetation. In some areas, shrubs may be
allowed to grow within the ROW if they would not pose a safety or operations hazard;
thus, the entire ROW may not need to be cleared.

— Permanent impacts for the combined Blackberry 500 kV Substation and 500 kV Series
Compensation Station would be 25.0 acres. Since the final location of the 500 kV Series
Compensation Station will not be known until final route selection, the facility was
assumed to be collocated with the Blackberry 500 kV Substation for the purpose of
developing meaningful impact calculations.

— Itis assumed that there will be no grading or filling for permanent access; the Project
may have a ‘2-track” access path running the length of the transmission line.

The final ROW for the Project will be developed during final design, which will be completed
for the route selected through the permitting process. Table 6-1 provides the lengths and areas
for the proposed Route Alternatives and Segment Options.
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Table 6-1. Characteristics of the Routes and Anticipated ROW for Each Route Alternative
and Segment Option*

i Anticipated ROW

Route Alternative Length Numbt_er (_)f Route Area p

or Segment i Transmission (Acres) Area

Option (Miles) Structures (Acres)

Orange 2199 1,162 75,879 5,332
Blue 219.5 1,159 65,805 5,321
C1 32.8 174 11,971 797
C2 46.0 243 8,672 1,116
J1 50.0 264 15,489 1,212
]2 52.9 280 16,532 1,284
Blackberry 500 kV - - 25.0 -
Substation
Note:

! Potential impacts related to construction activities, such as off-ROW construction access and relocation of existing
transmission lines near the Blackberry 500 kV Substation, are not included in this analysis.

As noted above, the analysis for each subject reviewed in Section 6.0 was based on the above
assumptions. Additional information on data sources and calculation descriptions and
assumptions can be found in Section 10.0, References and Appendix E. Detailed figures
illustrating the location of the route and anticipated ROW for each Route Alternative and
Segment Option are included in Appendix A. Calculated impacts for individual route segments,
which were used to develop the Route Alternatives and Segment Options, are provided in
Appendix B.
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6.1 Geomorphic and Physiographic Environment

This section describes the topographic and geologic resources that are crossed by the Route
Alternatives and Segment Options and the potential impacts of the Route Alternatives and
Segment Options on those resources.

The ecological land classification system, developed by the Minnesota Department of Natural
Resources (DNR) and the U.S. Forest Service (USFS), which is available on Minnesota DNR’s
website, was used to describe the Study Area. The ecological land classification system is used
to identify, describe, and map progressively smaller areas of land with increasingly uniform
ecological features.

6.1.1 Existing Conditions

Topography

The entire Study Area has been shaped by the advance and retreat of glaciers. The
northwestern two-thirds of the Study Area (see Figure 6.1-1) is a flat to gently rolling lake plain
remnant of Glacial Lake Agassiz, with local topographic relief less than 50 feet in most areas
(Minnesota DNR 2013a; Minnesota DNR 2013b). Bogs and swamps are common. The relatively
flat lake plain transitions to steeper topography to the southeast in southern Koochiching
County, Minnesota. The southeastern one-third of the Study Area is gently rolling to steeply
sloping, characteristic of glacial end moraines and a pitted outwash plain (Minnesota DNR
2013c). This portion of the Study Area also intersects the Giants Range, which is a narrow
bedrock ridge trending from southwest to northeast and rising 200 to 400 feet above the
surrounding land (Minnesota DNR 2013d). The greatest elevation changes in the Study Area are
at the Giants Range, near the cities of Taconite and Calumet, Minnesota.

The northwestern two-thirds of the Study Area is located primarily within the Northern
Minnesota and Ontario Peatlands ecological section. Land cover in this area consists primarily
of black spruce bogs and tamarack swamps (Minnesota DNR 2013a). Upland areas are covered
by aspen and pine (Minnesota DNR 2013b). The southeastern one-third of the Study Area falls
mostly within the St. Louis Moraines subsection of the Northern Minnesota Drift and Lake
Plains ecological section. This area is heavily forested with aspen and mixtures of hardwoods
and pine (Minnesota DNR 2013c). The Study Area includes many lakes, rivers, streams, creeks,
marshes, and wetlands, which are typical of terrain subjected to geologically recent glacial
occupation. Large streams in the vicinity of the Study Area include (from northwest to
southeast): Roseau River, Rapid River, Black River, Big Fork River, and Prairie River. Lakes are
common in the southeastern one-third of the Study Area and mostly absent elsewhere. Large
lakes in the vicinity of the Study Area include Deer Lake (see Appendix A, sheets 39-40), and
numerous lakes smaller than 1 mile across.
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Figure 6.1-1. Topographic Relief
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Geology

Approximately 50 to 300 feet of glacially derived sediments and peat overlie the bedrock within
most of the Study Area, although there are areas where bedrock is at or near the surface. Depth
to bedrock data were provided by the Minnesota Geological Survey for geospatial processing
using geographic information system (GIS) software, and verified with other map sources.
Areas where bedrock is within 0 to 50 feet of the surface include: the Giants Range near the City
of Taconite (Jirsa et al. 2002); eastern and northern Itasca County, Minnesota; and central and
northwestern Koochiching County. Olson and Mossler (1982) indicate multiple isolated or
grouped bedrock outcrops in these areas.

Due to the wide variation in the depth to bedrock, it is appropriate to describe the geology of
the Study Area based upon both unconsolidated sediments and bedrock geology. Transmission
line structures and underlying foundations will be installed to depths of 10 feet or more below
ground surface and could encounter unconsolidated sediments and bedrock during
construction. Due to the large geographic extent of the Project, this discussion is limited to an
overview analysis of geological conditions in the region.

The northwestern two-thirds of the Study Area is covered with organic peat deposits, lake-
modified glacial till primarily consisting of clay, silt, and limestone clasts, and glacial lake
sediments comprised of sand and gravel (Hobbs and Goebel 1982). Peat depths can exceed

15 feet (Minnesota DNR 2013a). The southeastern one-third of the Study Area is covered with
ground moraines, end moraines, and glacial outwash (Hobbs and Goebel 1982). Moraines are
topographically diverse deposits of mixed glacial till, left behind by retreating glaciers. The till
in the Study Area contains mostly clay, silt, and limestone clasts; clay and silt content is
typically greater than 50 percent. Glacial outwash consists of sand and gravel that was
produced from flowing water during glacial melting.

Bedrock in the Study Area is primarily composed of Late Archean-aged igneous and
metamorphic rocks that formed 2.5 billion to 2.8 billion years ago. The dominant bedrock type
is of granitic composition, including gneissic tonalite, granodiorite, and granite-rich migmatite
(Jirsa et al. 2011), which underlie approximately two-thirds of the Study Area. Bedrock in the
remainder of the Study Area is composed of biotite schist, metavolcanic rocks including the Ely
Greenstone, and sedimentary units including the Biwabik Iron Formation and Coleraine
Formation. The sedimentary units only exist in the extreme southeastern portion of the Study
Area. The Biwabik Iron Formation is comprised of iron-rich chert and slate and is heavily mined
in a narrow exposure south of the Giants Range. Details regarding the location of iron mining
activities are provided in Section 6.26. Portions of the Biwabik Iron Formation are heavily
fractured and weathered, leaving the rock structurally weak and easy to mine, particularly
where the formation is near the ground surface. Typically bedrock formations near the ground
surface in this part of Minnesota will exhibit a high degree of weakness due to intense physical
and chemical weathering.

The Vermilion Fault and several smaller faults run east to west within the Study Area.
However, there is only a minor seismic hazard in Minnesota as a whole (U.S. Geological Survey
[USGS] 2013).
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6.1.2 Direct and Indirect Effects

The direct and indirect effects of the Project, including Route Alternatives and Segment
Options, are described in this section.

Topography

The Project will require minimal excavation or surface grading because transmission lines are
constructed to conform to the local topography. Local soil disturbance will be required and is
discussed in Section 6.2. Small areas will be excavated to install structures. Temporary or
permanent impacts on regional topography are not expected from the Project.

Geology

The Project will require minimal excavation or surface grading because transmission lines are
constructed to conform to the local topography. Surficial deposits are generally greater than 50
feet thick and in some areas bedrock might be encountered at construction depths. The Project
is not expected to have temporary or permanent impacts on the geology of the Study Area.

6.1.3 Mitigation

Impacts on topography or geology are not expected. No mitigation is proposed.
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6.2 Soils

This section describes the soil conditions that are crossed by the Route Alternatives and
Segment Options and the potential impacts of the Route Alternatives and Segment Options on
those resources.

The ecological land classification system, developed by the Minnesota Department of Natural
Resources (DNR) and the U.S. Forest Service (USFS), which is available on Minnesota DNR’s
website, was used to describe the Study Area. Specific soil data was obtained from Minnesota
DNR’s website and the U.S. Department of Agriculture (USDA) Natural Resources
Conservation Service (NRCS) State Soil Geographic Database (STATSGO) (USDA NRCS 2013).

6.2.1 Existing Conditions

Soil Orders

Soil characteristics are the result of physical, chemical, and biological interactions that take place
over time. Natural soils are influenced by the weathering of parent material, which is the
biological activity that takes place in the oxygen rich environment of the earth’s surface. The
characteristics of soils, by extension, are a reflection of the interaction between climate, plant
and animal community life, surface and subsurface hydrology, and the base parent materials of
the underlying geologic formations and glacial activity (Anderson et al. 2001).

The soils of the Study Area are largely a reflection of surficial geology developed under the
influence of glacial activity (Figure 6.2-1). The soils of the Study Area reflect plant community
relationships with the physical world since the retreat of the glacial period ending
approximately 10,000 years ago. Since glacial retreat, soils have developed in conjunction with
advancing and retreating vegetation communities and changing climatic patterns. The
establishment, disruption, reestablishment, and shifting of vegetation communities in concert
with the physical landscape provide the underlying basis for soils of the Study Area.

The Study Area lies at the interface between major continental biomes, each with a different set
of ecological and climatic characteristics and soil building qualities. The formative soils of the
Study Area fall into four major orders, each with typical and distinct vegetation patterns that
formed at the surface. The four major orders of the Study Area are described briefly here
(Anderson et al. 2001):

— Mollisols — This order of soils covers a large area of western Minnesota and includes the
deep rich soils of the agricultural regions of the state. Mollisols have a nutrient rich
surface layer of dark-colored thick material occurring throughout the grassland
presettlement prairie regions of the state. These soils typically have a surface layer that is
low density and loose.

— Alfisols — This order of soils is typically forest soils. Alfisols are generally found in the
eastern part of the Study Area and have high accumulations of aluminum (Al) and Iron
(Fe). These fertile soils formed in loam or clay. The surface layer typically has less clay
than the subsurface. These soils usually contain a leached zone of eluviation, or E
horizon. This layer is typical of forest soils where this E horizon has been washed of
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some mineral content through the percolation of water down the horizon. These soils
often remain moist throughout the year.

— Histosols — This order of soils is formed of organic materials from the remains of plants

found in marshes and bogs. Histosols are comprised of the dead and decaying matter of
leaf and root tissue of plants growing in wet environments. The soils range from Saprists
(most material is decomposed and original constituents are unrecognizable) to Hemists

(moderately decomposed soils where some recognizable plant material is
distinguishable) to Fibrists (plant materials remain distinguishable).
— Entisols — This order of soils is of recent origin often developing in river bottom

alluvium and sand. Entisols are defined by the combination of being comprised of

parent material not easily weathered (such as quartz) and being in a relatively early

stage of development.

Tables 6.2-1 and 6.2-2 provide a summary of the soil orders crossed by the Route Alternatives
and Segment Options. The types of soils identified within each Route Alternative are similar,
with the Orange Route Alternative having more Mollisols, which is a soil that tends to have

more agricultural use.

Table 6.2-1. Soil Orders for the Route Alternatives

Orange Route Blue Route
Soil Orders

Acres Percent Acres Percent
Mollisols - - - -
Alfisols 32,244 42.5 35,192 45.6
Entisols 18,385 24.2 16,621 21.5
Histosols 25,207 33.2 25,443 329
TOTAL 75,836 100.0 77,256 100.0
Source: Minnesota DNR Data Deli

Table 6.2-2. Soil Orders for the Segment Options (acres)
Soil Orders C1 Cc2 Ji J2

Mollisols - - - -
Alfisols 3,190 6,418 11,742 16,288
Entisols - - - -
Histosols 8,781 2,254 3,747 244
TOTAL 11,971 8,672 15,489 16,532
Source: Minnesota DNR Data Deli
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Figure 6.2-1. Dominant Soil Order
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The Study Area crosses five ecological subsections as classified by Minnesota DNR following
the National Hierarchical Framework of Ecological Units (Cleland et al. 1997) as discussed in
Section 6.4, Vegetation. Ecological subsections take into account soils information in
combination with climate, geology, vegetation, and other landscape factors. Soil orders coincide
closely with the ecological subsections, with Mollisols in the northwestern portion of the
Orange Route Alternative within the Aspen Parklands subsection. Within the Agassiz
Lowlands, soil orders are a mix of partially developed Entisols, organic Histosols, and forest
Alfisols. Soil orders tend toward a mix of all three types within any given area, with Histosols
dominating the large glacial lake bed and sandy beach ridges exposed throughout the region
(Minnesota DNR 2013). The eastern portion of all Route Alternatives passes through the
Littlefork-Vermillion Uplands through mostly Alfisols, which are comprised of clayey lake laid
sediments or loamy and clayey glacial till. Organic peat soils (that is, Histosols) are common but
not dominant in this area. The south easterly portion of the Project is dominated by Entisols and
Alfisols; loamy to sandy soils derived from moraine and outwash sands of the Nashwauk
Uplands and the St. Louis Moraine subsections (Minnesota DNR 2013).

Prime Agricultural Land

Prime Agricultural Land is identified by NRCS largely based on soil fertility and arability.
Prime Agricultural Land is discussed in Section 6.23, Agricultural Production.

Peatlands

Peatlands are a unique resource where soils are dominated by organic soils comprised almost
entirely of decomposed plant material. Peat develops in permanently or nearly permanently
wet conditions, and unless drained, is likely to be considered a wetland resource. Though based
on soil types, peatlands are discussed in Section 6.18, Wetlands.

6.2.2 Direct and Indirect Effects

Impacts on soils are dependent, to some extent, on the conditions of the soil surface at the time
of construction. Most impacts will be temporary. Construction activities that occur on wet soils
tend to have longer lasting impacts, regardless of the soil type. Identifying specific staging areas
and associated impacts will be completed during final design; impacts will be mitigated as
required by state and federal permits.

Surface soils will be disturbed by site clearing, grading, and excavation activities at structure
locations, pulling and tensioning sites, setup areas, and during the transport of crews,
machinery, materials, and equipment over access routes (primarily along rights-of-way
[ROWSs]). During dry conditions, this disturbance will be temporary, minimal, and generally
will be less invasive than typical agricultural practices such as plowing and tilling. Soil
compaction may occur on access paths, and at other locations as are result of heavy equipment
activity. Soil erosion may occur if surface vegetation is removed, especially on fine textured
soils that occur on sloping topography.

Tables 6.2-3 and 6.2-4 summarize soil types (that is, soil orders) within the anticipated ROW.
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Table 6.2-3. Soil Orders within the Anticipated ROW

Orange Route Blue Route
Soil Orders

Acres Percent Acres Percent
Mollisols - - - -
Alfisols 2,266 425 2,064 39.0
Entisols 1,385 26.0 1,209 22.7
Histosols 1,678 31.5 2,045 38.4
TOTAL 5,329 100.0 5,317 100.0

Source: Minnesota DNR Data Deli

Table 6.2-4. Soil Orders within the Segment Options Anticipated ROW (acres)

Soil Orders C1 Cc2 J1 J2
Mollisols - - - -
Alfisols 195 840 944 1,251
Entisols - - - -
Histosols 602 276 268 33
TOTAL 797 1,116 1,212 1,284

Source: Minnesota DNR Data Deli

Wet organic soils (that is, Histosols) pose a challenge for construction. Both Route Alternatives
cross extensive areas of organic soils, which comprise 21 to 28 percent of the anticipated ROW.
While there are widespread areas of organic soils as shown in Figure 6.2-1, they can also be
found in scattered pockets throughout the Route Alternatives. The location and depth of
organic soils will be identified for the approved Route Alternatives using mapping and, if
necessary, on-site investigations and borings.

6.2.3 Mitigation
The Applicant proposes the following mitigation measures:

— The Applicant will retain an environmental inspector (EI) during Project construction.
Working on behalf of the Applicant, the EI will be responsible for understanding all of
the conditions of the Project’s environmental permits and to ensure that the contractors
abide by these conditions.

— To the extent practical, soil disturbance and excavation activities in steep slope areas will
be avoided.

— Where disturbance and excavation cannot be avoided entirely, it will be minimized
using best management practices (BMPs) such as matting, ice roads, and low ground
pressure equipment to the extent practical to minimize impacts during construction.

— Sediment and erosion control plans will be developed that specify the types of BMPs
necessary. Depending on the site, BMPs may include installation of silt fence, straw
bales, or ditch blocks, and/or covering bare soils with mulch, plastic sheeting, or fiber
rolls to protect drainage ways and streams from sediment runoff.
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— Erosion control practices will be inspected during construction, especially during
significant precipitation events.

— Soil compaction in cultivated areas will be treated and restored through tillage
operations, for example using a subsoiler.

— Where rutting occurs, the Applicant will repair the surface and restore ground
vegetation upon completion of work in a given area.

— All disturbed areas will be revegetated once construction is complete. Seed mixes will be
specified based on site characteristics and in accordance with regulatory permits.

— The introduction and establishment of noxious weeds will be minimized by prompt re-
vegetation of disturbed areas using regional genotype native species where appropriate
or by seed based on landowner agreements.
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6.3 Climate

This section describes climate features within the Study Area and the potential impacts of the
Route Alternatives and Segment Options on those resources.

Existing regional climate conditions and known science relating to local and global climate
change was reviewed to qualitatively evaluate the impact of the proposed Project on climate
change. This information was obtained form the National Climatic Data Center (NCDC),
Council on Environmental Quality (CEQ), and the Midwest Regional Climate Center (MRCC).

6.3.1 Existing Conditions

Northern Minnesota has a continental-type climate and is subject to frequent outbreaks of
continental polar air throughout the year, with occasional Arctic outbreaks during the winter.
Prolonged periods of heat occur during the summer, though with less frequency and duration
than in the southern part of the state (NCDC 2013). NCDC maintains a climatic monitoring
network across the country. The MRCC, a joint program of the Illinois State Water Survey and
NCDC, serves the nine-state Midwest region that includes Minnesota. For purposes of
describing the climate of the region, temperature and precipitation normals for 1981 to 2010
were reviewed for each of the county seats for the five counties in the Study Area: Roseau
(Roseau County, COOP ID 217087), Baudette (Lake of the Woods County, COOP ID 210515),
Bemidji (Beltrami County, COOP ID 210643), International Falls (Koochiching County, COOP
ID 214026), and Grand Rapids (Itasca County, COOP ID 213303). Climate normals are the most
recent 30-year averages of climatological variables. Each climate station has complete monthly
and yearly datasets for temperature and precipitation dating back between 98 years (Grand
Rapids) and 119 years (Roseau).

Climate normals are defined as the 30-year average of a particular weather variable and are
used for placing recent climate conditions into an historical context. The average annual
temperature for 1981 to 2010 for these locations in the Study Area ranged from 37.5 degrees
Fahrenheit (°F) (International Falls) to 40.6°F (Grand Rapids Forest Lab) (NCDC n.d.a), and the
average annual precipitation ranged from 23.44 inches (Baudette) to 28.93 inches (Grand Rapids
Forest Lab), with no data available for Roseau County (NCDC n.d.b). The average snowfall for
the same years ranged from 55.5 inches (Grand Rapids Forest Lab) to 71 inches (International
Falls), with no data available for Roseau, Baudette, or Bemidji counties (NCDC n.d.c). The
historical 1-day maximum temperatures ranged from 103°F (Baudette, in 1936 and International
Falls, in 1923) to 107°F (Roseau and Bemidji, in 1936). The historical 1-day minimum
temperatures range from -55°F (International Falls, in 1909) to -49°F (Baudette, in 1909 and
1996). The historical highest 1-day precipitation ranged from 3.90 inches (Bemidji, in 1957) to
5.71 inches (Baudette, in 2002), and the historical highest 1-day snowfall ranged from 14.0
inches (Bemidji, in 1897, 1914, and 1927) to 20.0 inches (Baudette, in 1966). Historical 1-day
values were taken from the MRCC cli-MATE (MRCC’s Application Tools Environment)
database, which can be accessed free with a user account (MRCC 2013).

The long-term normal temperature and precipitation totals (rainfall and snowfall) at any point
within the Study Area can be expected to fall within or near the ranges listed above. Historical
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maximum and minimum temperatures at any point within the Study Area can be expected to
fall within or near the ranges listed above, and will be frequently associated with extended heat
waves or cold outbreaks, respectively. Individual precipitation 1-day extremes are the result of
single events, and extrapolations between locations cannot be made, because the events that
cause the maximums (or minimums) can vary greatly by location.

Global Climate Change

Global climate change is a term used to describe the gradual increase or decrease in worldwide
average surface temperatures, or changes in precipitation, wind, or other climate variables. The
level of human versus natural contribution to global climate change is the subject of much
debate.

The CEQ has provided draft guidance on the ways in which federal agencies can improve their
consideration of the effects of greenhouse gas (GHG) emissions and climate change (CEQ 2010).
The guidance explicitly states that with regard to the effects of climate change on a project,
agencies should, “focus on aspects of climate change that may lead to changes in the impacts,
sustainability, vulnerability, and design” of the project. CEQ guidance goes on to further state
that, “agencies should recognize the scientific limits of their ability to accurately predict climate
change effects,” and “not devote effort to analyzing wholly speculative effects.” Further, CEQ
guidance states that, “agencies should consider the uncertainties associated with long-term
projections from global and regional climate change models.” CEQ guidance also recommends
that environmental documents should consider both how a project could impact climate change
and how climate change could impact a project (CEQ 2010).

The main human contributions to global climate change are attributed to the emissions of what
are commonly referred to as GHGs, such as carbon dioxide (COz2), and to changes in land cover
and land use that can affect the amount of CO:ztaken up or released by the land surface.

In 2007, the Minnesota legislature passed and the governor signed the Next Generation Energy
Act (Act), which initiated efforts to increase renewable energy use in the state, increase energy
conservation, and decrease GHG emissions, particularly CO2. The Act also set specific state
GHG emissions reductions percentage goals from a 2005 baseline date for the years 2015, 2025,
and 2050. The Project will help in achieving the GHGH goals set forth in the Act as well as state
preference for renewable resources (Minnesota Statutes Section 216B.243, subdivision 3a). In
addition, hydropower generated by Manitoba Hydro from facilities under 100 MW qualify as
an eligible energy resource under current state law (Minnesota Statutes Section 216B.1691,
subdivision 1(a)(3) and future legislation could change the criteria for renewables such that all
hydropower could qualify in the future. There are currently no additional GHG rules that will
potentially affect the proposed Project.

6.3.2 Direct and Indirect Effects

Project Impacts on Climate Change

Global climate can be affected by many factors, including changes in atmospheric composition
due to GHG emissions. Other factors include solar variation, volcanic activity, ocean current
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cycles, variations in earth orbit, and orientation of the earth on its rotational axis. Concerns
expressed in recent years are that mankind’s emissions of GHGs may warm the climate,
possibly affecting precipitation patterns as well.

Potential direct and indirect effects on climate are primarily related to concerns about emissions
of GHG. The Project does not include activities that have the potential to substantively increase
GHG emissions, either temporarily or permanently. Minor activities, such as the operation of
construction and maintenance equipment, are expected to emit small amounts of GHG under
either Route Alternative.

Changes in land cover and land use can affect the amount of CO:ztaken up or released by the
land surface. Either Route Alternative will require the removal of trees within the 200-foot right-
of-way (ROW). Estimates of potential to remove forested acreage for the Project are included in
Section 8.6, Land Use. The area cleared of forest will be restored with suitable vegetation, which
partially will offset the loss of trees that will otherwise take up CO.. There will be no change in
climate inside or outside of the Study Area because of these changes in land cover.

Currently about 75 percent of the Applicant’s energy fuel supply is produced by coal
generation. The Project will deliver hydropower and help diversify the energy fuel supply; it is
a key component in the Applicant’s long-term strategy to generate or purchase low-carbon
energy resources and reduce GHG emissions. Through the Project and other planned projects,
the Applicant plans to reduce coal-generation in its portfolio to about 42 percent by 2026. The
Project therefore is not expected to have any long-term direct or indirect effects on climate, but
is part of the Applicant’s long-term strategy to reduce GHG emissions.

Climate Change Impacts on the Project

The nature of the Project and its geographic location dictate that the Project will not be
temporarily or permanently impacted by moderate increases or decreases in temperature or
precipitation, should they occur in the long term. Under either Route Alternative, the Project’s
sustainability, vulnerability, and design will not be substantially different under future
scenarios of climate change within the expected lifetime of the Project infrastructure.

6.3.3 Mitigation

No direct or indirect effects on climate from the proposed Project are expected. No mitigation
measures are proposed.
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6.4 Vegetation

This section describes vegetation resources that are crossed by the Route Alternatives and
Segment Options and the potential impacts of the Route Alternatives and Segment Options on
those resources.

The ecological land classification system, developed by the Minnesota Department of Natural
Resources (DNR) and the U.S. Forest Service (USFS), which is available on Minnesota DNR’s
website, was used to describe the Study Area. The ecological land classification system is used
to identify, describe, and map progressively smaller areas of land with increasingly uniform
ecological features.

6.4.1 Existing Conditions

The Study Area is located within three Ecological Provinces and five Ecological Subsections, as
classified by the Minnesota Department of Natural Resources (DNR) (2013a) following the
National Hierarchical Framework of Ecological Units (Cleland et al. 1997). Figure 6.4-1 shows
the ecological subsections within the Study Area. Rare and unique species and communities are
discussed in Section 6.20.

The Study Area includes a range of landscape types and vegetation communities that change
drastically from west to east, with generally open, limited forest communities to the west and
increasingly forested vegetation types toward the east. Upland and wetland communities share
this transition from herbaceous to forested, with coniferous and hardwood lowlands becoming
more common than open wetlands on a gradient from the Tallgrass Parklands through the
Laurentian Mixed Forest Province. Additionally, the Blackberry 500 kV Substation sits at the
edge of the Tamarack Lowlands, but the Project does not cross the subsection, so it is not
discussed in detail below. All vegetation community descriptions below are derived from
Minnesota DNR'’s Ecological Classification System (ECS) descriptions (2013a). Discussion of
pre-settlement conditions provides context for understanding plant community succession and
change, both past and present. Ecological subsections within the Study Area and their
characteristics are discussed from west to east below.

Aspen Parklands Ecological Subsection within the Tallgrass Aspen Parklands Eco-region lies at
the southern end of a province extending north and west into Canada. The subsection is
considered a transitional landscape between prairies to the west and vast forest provinces to the
east. Characteristic landscape setting is typically low-lying with minimal topography. Regional
water table is near the surface in much of the subsection, creating a mosaic of vegetation types
including prairie, brushland, woodland, and forest. Fires were an important factor maintaining
vegetation communities where conditions were dry enough to allow for natural or human-set
burns. Peatlands are a common component in the subsection where the water table is near the
ground surface.
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Figure 6.4-1. Ecological Subsections
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The Agassiz Lowlands Ecological Subsection within the Laurentian Mixed Forest Province is
predominantly comprised of vast peatlands and upland sand ridges resulting from the retreat
of Glacial Lake Agassiz to the west. The subsection is generally very flat and poorly drained.
Sand ridges commonly are dominated by aspen and birch, or jack pine forests and woodlands.
Peatlands are a mosaic of forests dominated by black spruce or tamarack, or herbaceous sedge
meadow, fresh meadow, and poor or rich fens. Past attempts at ditching and farming the
peatlands largely have been unsuccessful and most of the subsection is uninhabited.

The Littlefork-Vermillion Uplands Subsection is a transition zone between the vast peatlands to
the west and the shallow to bedrock controlled, clayey soils to the east. The gently rolling to flat,
lake-plain setting is dominated by clay and loam soils formed from lake-laid sediment and
glacial till. This subsection contains a rich variety of vegetation types, much of it occupied by
aspen-birch forest trending toward white pine, white spruce, and balsam fir. The eastern
portion of the subsection is dominated by white pine, red pine, and jack pine dominated forest.
Poor and rich fens, black spruce bog, and cedar-black ash swamp are typical in lowlands. Low
moraines and beach ridges are dominated by jack pine, paper birch, and aspen. Historically,
insect infestations followed by fire in the dead standing trees were a common disturbance
combination; so much of the subsection was covered by early successional, aspen dominated
forest.

The St. Louis Moraines Subsection of the Laurentian Mixed Forest Province is dominated by
steep slopes on end moraine settings. Soils predominantly are loamy calcareous (75 percent)
and well drained outwash sands (10 percent) in uplands. Only 3 percent of the soils are
classified as poorly drained. White and red pine forests historically dominated the northern
portions of the subsection, whereas northern hardwood and aspen forest dominated moraines
to the south. Mixed deciduous and coniferous forests were common on moraines.

The Nashwauk Uplands Ecological Subsection within the Laurentian Mixed Forest Province is
dominated by Giant’s Ridge, a narrow 200- to 400-foot-high bedrock feature extending
northeast to southwest through the subsection Glacial outwash plains, rolling till plains and
moraines of the Rainy Lobe glacier are the predominant landforms. Soils are most commonly
loamy over dense basal till.

The Orange and Blue Routes cross a short section of the Aspen Parklands before entering the
Agassiz Lowlands toward the south and east. Within the Aspen Parklands, the Route
Alternatives cross a combination of lake plain and beach ridge features. Relict Beach Ridges are
known to harbor unique vegetation communities (including calcareous fens) as they are in a
transition zone between forest and prairie, lakeplain, and moraine. Within these Route
Alternatives, native prairie with scattered aspen and oak patches are present, and harbor
numerous rare and endangered species and community types (see Section 6.20, Rare and
Unique Communities and Species, and Section 6.19, Wildlife). The Orange Route crosses
through the center of the Agassiz Lowlands, which is dominated by vast peatlands that
generally are open wetland communities with some scattered lowland conifer stands. The Blue
Route skirts the northern edge of the Agassiz Lowland peatlands, then travels south through
the Littlefork-Vermillion Uplands generally crossing a mix of upland and lowland conifers in
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this area. Both Route Alternatives generally traverse the Littlefork-Vermillion Uplands, St.
Louis Moraine, and Nashwauk Uplands south and east to the project terminus. Table 6.4-1 lists
the acreage of each Route Alternative within ecological subsections. Table 6.4-2 lists the acreage
for each Segment Option within ecological subsections.

Table 6.4-1. Ecological Subsection Types within Each Route Alternative

ECS Tvbes Orange Route Blue Route
P (Acres) (Acres)

Aspen Parklands 3,333 3,333
Agassiz Lowlands 41,125 36,080
Littlefork-Vermillion Uplands 10,249 13,219
St. Louis Moraines 15,806 13,931
Nashwauk Uplands 5,197 4,813
Tamarack Lowlands 140 140

Source: Minnesota DNR Data Deli

Table 6.4-2. Ecological Subsection Types within Each Segment Option

Segment Option (acres)
ECS Types
C1 Cc2 Ji J2

Agassiz Lowlands 5,922 1,876 6,056 208
Chippewa Plains - - - 5,182
Littlefork-Vermillion

6,042 6,790 9,244 11,135
Uplands
St. Louis Moraines - - 181 -

Source: Minnesota DNR Data Deli

The National Gap Analysis Program (GAP) Land Cover level 2 data indicate that each of the
Route Alternatives traverse a range of landscapes and vegetation types. Figure 6.4-2 displays
GAP level 2 vegetation and landcover types found throughout the Study Area. Table 6.4-3 lists
landcover type acres and percent cover for each Route Alternative.
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Table 6.4-3. GAP Level 2 Landcover within Each Route Alternative

Orange Route Blue Route
o Level2andeover | Mandeover | andeover | Landeovr, | Lancove

Aquatic environments 6,168 8.1 5,257 7.3
Crop and grass 10,005 13.2 9,840 13.8
Non-vegetated 80 0.1 194 0.3
Subtotal: Herbaceous and Open Cover

Types 15,020 214 15,290 214
Shrubland 17,918 23.6 16,616 23.2
Subtotal: Woody Shrub Cover Types 17,918 23.6 16,616 23.2
Lowland coniferous forest 14,513 19.1 18,268 25.5
Lowland deciduous forest 1,584 2.1 1,064 1.5
Upland coniferous forest 3,475 4.6 2,997 4.2
Upland deciduous forest 22,135 29.2 17,312 24.2
Subtotal: Forest Cover Types 35,742 55.0 39,641 55.4
Total Landcover Area 65,805 100.0 71,547 100.0

Source: Minnesota DNR Data Deli

The predominant landcover type traversed by the Orange Route is upland deciduous forest
followed closely by shrubland. Lowland coniferous forest is the predominant landcover type
crossed by the Blue Route, followed closely by upland deciduous forest and shrubland (see
Table 6.4-3). Total forest type coverage is 35,742 acres (55.0 percent) for the Orange Route and
39,641 acres (55.4 percent) for the Blue Route.
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Figure 6.4-2. GAP Level 2 Vegetation and Landcover
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Table 6.4-4. GAP Level 2 Landcover (acres) for Each Segment Option

Segment Option (acres)
GAP Level 2 Landcover
Cc1 c2 J1 J2
Aquatic environments 315 370 369 531
Crop and grass 50 773 508 767
Non-vegetated 40 166 59 111
Shrubland 1,543 2,114 1,802 1,877
Lowland coniferous and deciduous mix - - - 87
Lowland coniferous forest 7,300 2,897 3,554 1,423
Lowland deciduous forest 291 263 677 1,048
Upland coniferous and deciduous mix - - - 2
Upland conifer forest 370 86 873 203
Upland deciduous forest 2,062 2,003 7,646 10,483
Total Acres per Segment Option 11,971 8,672 15,489 16,532

Source: Minnesota DNR Data Deli

Table 6.4-4 lists landcover type acres for each Segment Option. Segment Options C1 and C2
both cross a mix of forested uplands and numerous peatland wetlands comprised of both
woody and shrubland communities. Segment Options J1 and ]2 generally cross managed aspen
and birch forests; however, Segment Option J1 includes substantial portions of peatland
dominated by intact lowland deciduous shrubs, cedar swamp, tamarack, and black spruce
forests. Upland deciduous forest types generally are more prevalent in Segment Option ]2,
mostly represented by managed or early successional birch and aspen dominated forests.

Fragmentation

Fragmentation of vegetation communities occurs when linear corridors comprised of new
community types bisects existing contiguous blocks of vegetation. The result is the creation of
smaller fragmented areas of these communities. Low shrubby or grassland communities are less
susceptible to structure alterations associated with transmission lines, as they typically are
maintained similar to pre-construction conditions. Habitat fragmentation from corridor clearing
affects forests and shrublands by increasing edges of these habitats, and allowing additional
light into forest and shrublands. These changes have the potential to increase:

— Soil desiccation, favoring species adapted to drier settings
— Density of vegetation along new forest edges, thus reducing the overall forest core

— The likelihood of introduction of invasive species adapted to edge, opening, and
disturbed and maintained environments

Docket No. E015/TL-14-21 Page 6.4-7 April 15, 2014




Route Permit Application Great Northern Transmission Line

— Effects on variety of wildlife species adapted to interior habitats of woody vegetation
communities (see Section 6.19, Wildlife)

Minnesota DNR Lands

Minnesota DNR lands crossed by the Route Alternatives and Segment Options include a
combination of state forests, Scientific and Natural Areas (SNAs), and Wildlife Management
Areas (WMAs), as well as natural resources issues on private lands. A summary of these
managed areas is provided here.

Wildlife Management Areas

Minnesota DNR manages 1.29 million acres of land as WMAs intended to protect wildlife
habitat; provide hunting opportunities; and recreational activities, including wildlife viewing
(see Table 6.4-5 and Figure 6.19-1).

The Orange Route crosses 5,652 acres of WMA lands in four different WMAs. The WMAs are
comprised of grasslands, prairie, fen, wet meadows, shrublands, open and forested peatlands.
Cedar Bend WMA vegetation communities within the Blue Route are peatlands that mostly are
comprised of low, ericaceous shrub dominated communities (see Appendix A, sheets 7-8).
Roseau Lake and Roseau River WMAs are comprised of grasslands, prairie, fen, wet meadows,
shrublands, open and forested peatlands (see Appendix A, sheets 1-3).

The Blue Route crosses 2,005 acres of WMA lands in five different WMAs. The portions of Carp
Swamp and Silver Creek WMAs within the Blue Route are a mix of emergent, shrub, and
forested wetlands (see Appendix A, sheets 17-18). Cedar Bend WMA vegetation communities
within the Blue Route are peatlands that mostly are comprised of low, ericaceous shrub
dominated communities (see Appendix A, sheets 7-8). Roseau Lake and Roseau River WMAs
are comprised of grasslands, prairie, fen, wet meadows, shrublands, open and forested
peatlands (see Appendix A, sheets 1-3).

Table 6.4-5. WMA Area (acres) within the Route Alternatives

Route Alternative WMA Name Route Area within WMA (acres)

Orange Route Cedar Bend WMA (585 acres)
Red Lake WMA (4,038 acres)
Roseau Lake WMA (530 acres)
Roseau River WMA (499 acres)

5,652

Blue Route Carp Swamp WMA (365 acres)
Cedar Bend WMA (585 acres)
Roseau Lake WMA (530 acres) 2,005
Roseau River WMA (499 acres)
Silver Creek WMA (26 acres)

Source: Minnesota DNR Data Deli
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Scientific and Natural Areas

SNAs were designated by the Minnesota Legislature in 1975 as a unit within the Outdoor
Recreation System. There are currently 159 SNAs in the state encompassing 185,000 acres. The
intent of the designation is to “protect and perpetuate in an undisturbed natural state those
natural features which possess exceptional scientific or educational value” (Minnesota Statue
86A05, Subd. 5). Typically, SNAs contain native plant communities that harbor rare plants and
animals or unique geological features

All project Route Alternatives and Segment Options avoid SNA boundaries. The Route
Alternatives and Segment Option C2 also cross Watershed Protection Areas (WPAs), which are
designed to provide greater protection for groundwater resources associated with groundwater
dependent natural communities within SNAs. Table 6.4-6 lists SNAs adjacent to and WPAs
crossed by the Route Alternatives or Segment Option.

Table 6.4-6. SNAs Adjacent to and WPAs Crossed by the Route Alternatives and Segment

Option
SNA Route SNA Distance from SNA-WPA Known
Alternative or | Route Alternative or crossed by Calcareous
Segment Segment Option Route Fen Present
Option Near Alternative in SNA
SNA or Segment
Option
Pine Creek Peatland Orange, 1.2 miles Yes Yes
Blue 1.2 miles Yes Yes
Orange 0.7 mile Yes Yes
Sprague Creek Peatland
Blue 0.7 mile Yes Yes
Red Lake Peatland Orange Adjacent Yes No
Lost River Peatland Orange 0.7 mile Yes Yes
North Black River Peatland C2 200 feet Yes No

Source: Minnesota DNR Data Deli

Calcareous Fens

Minnesota DNR has established Peatland WPAs around the Lost River Peatland, Pine Creek,
and Sprague Creek SNAs to provide buffers for protection of core areas surrounding calcareous
fen and peatland complexes. Portions of these WPAs are located within the Orange Route and
the Blue Route (see Appendix A, sheets 64-65 and 3). Calcareous Fens are discussed in Section
6.18, Wetlands, and in greater detail in Section 6.20, Rare and Unique Species and Communities.

Public Forests

Minnesota DNR has identified Old Growth Forests (OGFs), High Conservation Value Forests
(HCVFs), and Ecologically Important Lowland Conifers (EILCs) as sensitive resources.

Docket No. E015/TL-14-21 Page 6.4-9 April 15, 2014




Route Permit Application Great Northern Transmission Line

Old Growth Forest

OGFs are defined by Minnesota DNR and others as forests older than 120 years developed in
the absence of catastrophic disturbance. To protect OGFs and associated values, Minnesota
DNR developed Old Growth Forests Guidelines in 1994, which set goals for OGF protection.
Protections led to designations of OGFs that are protected from logging. If a designated old
growth stand looses its old growth characteristics (due to human or natural causes), Minnesota
DNR will place another stand of similar quality not previously protected into designated status
(Minnesota DNR 2014). One designated area of lowland hardwood OGF is located within the
southern half of the Orange Route and the Blue Route (Minnesota DNR 2010), south of the
existing cleared corridor.

High Conservation Value Forests

HCVFs are defined by the Forest Stewardship Council (FSC) as “areas of outstanding biological
or cultural significance.” HCVFs (forest and non-forest) are defined by three categories
(Minnesota DNR 2013b):

— Category 1: Biodiversity Values are HCVFs containing globally, nationally, or regionally
significant concentrations of biodiversity values, including globally imperiled and state
or federally threatened or endangered species. May also include federal candidate or
state proposed rare species, concentrations of rare species or outstanding key habitats
for species in greatest need of conservation.

— Category 2: Large landscape level forests containing important large landscape level
forests with naturally occurring species existing in natural patterns of distribution and
abundance.

— Category 3: Areas containing rare, threatened, or endangered ecosystems

“Management activities in HCVFs shall maintain or enhance the attributes which define such
forests. Decisions regarding HCVFs shall always be considered in the context of a precautionary
approach. Minnesota Statutes 89 and 89A require that the state manage HCVFs for protection of
rare species, communities, features and values across the landscape” (Minnesota DNR 2013c).

Minnesota DNR’s process for selection of HCVFs has been ongoing. Minnesota DNR has
determined that current management of many SNAs and DNR forests are sufficient to meet the
FSC HCVF program requirements HCVF designation is unnecessary in many forested portions
of the state. Candidate HCVFs have been identified and are pending final designation decision
by Minnesota DNR Directors group.

— Both the Orange and Blue Routes cross the southern edge of the Sprague Creek Peatland
Candidate HCVF with combined forested, shrub, and open peatland community types.

— Both the Orange and Blue Routes cross the southern edge of the Pine Creek Peatland
HCVE, comprised of forest, shrub, and open peatland communities.

— Both the Orange and the Blue Routes cross the northeast corner of the Bemis Swamp
HCVE. This peatland-dominated site has a mix of forest, shrub, and open peatland
communities. The Orange Route bisects the HCVF.
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Ecologically Important Lowland Conifers

Minnesota DNR Division of Forestry manages vegetation on Wildlife and Forestry units
through the Subsection Forest Resource Management Plan (SFRMP). ECS subsections define
planning units. Within the SFRMPs, Minnesota DNR has identified EILCs as forest types
specifically targeted for protection. “EILCs are defined as stands of black spruce, tamarack, and
cedar, including stagnant lowland conifers that are examples of high quality native plant
communities (NPCs) that are representative of lowland conifer NPCs found in the subsections”
(Minnesota DNR 2009)

EILCs are reserved from treatment, for the period of time covered by the SFRMP (10 years),
based on the ecologically important habitat or natural community type they represent. EILCs
are determined by each subsection and are reviewed every 10 years during the recurring
SFRMP process.

6.4.2 Direct and Indirect Effects
Direct and indirect effects of the Project on vegetation include:
— Permanent conversion of forests

— Permanent and temporary conversion of shrublands to more open, herbaceous settings
within the anticipated ROW

— Open, herbaceous landcover types will remain intact following construction except at
structures

— Temporary impacts on all vegetation types during construction due to clearing for
equipment access along access paths and at structure locations

— Temporary soil compaction due to the need for access to structures
— Permanent loss of vegetation at structures

— DPotential for spread of invasive species and edge effects, particularly in adjacent forest
communities

— Opverall permanent loss in forests, with associated reduction in intact blocks of forest
habitat (fragmentation)

— Favoring of plant species adapted to open areas over species of forested areas

General Vegetation

A small amount of vegetation permanently will be removed at each structure location. The total
structures footprint is estimated to be 1.6 acres for each Route Alternative.

Trees and other woody vegetation will be removed from the ROW during construction and
those areas will be maintained as short, herbaceous plant communities during operations to
reduce hazards such as damage from falling limbs and electrical arcing. The anticipated ROW
of the Orange Route contains 2,745 acres of forest that will be converted to non-forest plant
communities. Within the anticipated ROW of the Blue Route, 2,680 acres of forest will be
permanently converted to non-forest plant communities (see Table 6.4-7).
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Table 6.4-7. GAP Level 4 Landcover Types within Route Alternatives for Anticipated ROW

Landcover Type' Orange Route (acres) Blue Route (acres)
Aspen and birch 1,375 1,096
Balsam fir mix 80 64
Barren 3 20
Black ash 95 66
Broadleaf sedge and cattail 178 137
Bur and white oak 4 0
Cropland 349 405
Floating aquatic 2 3
Grassland 299 294
Jack pine 61 66
Lowland black spruce 301 575
Lowland deciduous shrub 1,127 1,113
Lowland evergreen shrub 34 93
Lowland northern white-cedar 290 256
Maple and basswood 51 30
Red oak 2 0
Red pine 30 31
Red and white pine 1 0
Sedge meadow 311 315
Stagnant black spruce 77 103
Stagnant coniferous 2 1
Stagnant northern white-cedar 7 11
Stagnant tamarack 39 50
Tamarack 294 308
Upland deciduous 11 0
Upland northern white-cedar 4 9
Upland shrub 260 217
Water 23 43
White pine mix 5 7
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Landcover Type!

Orange Route (acres)

Blue Route (acres)

White spruce

19

5

Total

5,332

5,319

Source: Minnesota DNR Data Deli

! Landcover types and acres in bold are forested lands.

The predominant landcover types within both the Orange Route and the Blue Route anticipated
ROWs are aspen and birch, and lowland deciduous shrubs. In general, most vegetation cover
types are similar in both Route Alternatives.

Table 6.4-8. GAP Level 4 Landcover Types within Segment Options for Anticipated ROW

Landcover Type*

Segment Option (acres)

C1 Cc2 J1 J2
Aspen and birch 138 192 584 697
Balsam fir mix 1 1 12 3
Barren 4 19 3 4
Black ash 16 23 47 36
Broadleaf sedge and cattail 0 0 1 10
Bur and white oak 0 0 4 0
Cropland 0 3 16 8
Floating aquatic 0 0 0 0
Grassland 6 113 43 60
Jack pine 5 4 9 3
Lowland black spruce 212 200 82 40
Lowland coniferous deciduous mix 0 0 0 7
Lowland deciduous 0 0 0 31
Lowland deciduous shrub 112 314 127 100
Lowland evergreen shrub 0 0 0 0
Lowland northern white-cedar 135 50 111 42
Lowland shrub 0 0 0 0
Maple and basswood 0 0 11 26
Red oak 0 0 0 1
Red pine 4 1 15 2
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Segment Option (acres)
Landcover Type*
C1 c2 J1 J2

Red and white pine 0 0 1 1
Sedge meadow 11 64 4 5
Stagnant black spruce 11 37 3 0
Stagnant coniferous 0 0 1 0
Stagnant northern white-cedar 0 7 1 0
Stagnant tamarack 16 10 1 0
Tamarack 103 44 82 34
Upland deciduous 0 0 11 122
Upland northern white-cedar 2 0 4 2
Upland shrub 1 27 19 24
Water 16 8 12 18
White pine mix 1 0 5 2
White spruce 3 0 6 4
Total 797 1,116 1,212 1282
Source: Minnesota DNR Data Deli

Note:

! Landcover types and acres in bold are forested lands.

Soil compaction limits plant growth by inhibiting the movement of moisture, air, and nutrients
within the rooting zone of plants and limiting the ability of roots to thrive. Soil compaction will
occur at construction locations and along access routes within the anticipated ROW. Soil
compaction will be most pronounced near structure locations, at staging areas (typically near
main roads access points) and along access paths within the ROW.

Fragmentation

In general, landscapes dominated by herbaceous vegetation will have minimal change in
vegetation community composition. Woody vegetation will be cleared within the 200-foot
ROW, resulting in widening of existing corridors or bisecting of forests and shrublands. The
ROW will be maintained as low-stature vegetation to reduce interference with the maintenance
and function of the Project.

Soil desiccation and alteration of vegetation community structure will occur at the edge of
newly cleared forests or shrublands. In areas where the new transmission line will be located
adjacent to existing utility ROW, these effects largely will be limited to one side of the ROW and
will not create newly fragmented vegetation communities. Where the ROW will be located in a
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new corridor (that is, greenfield), the effects of desiccation and warming, creation of potential
invasive species pathways, and increased edge effects will occur. Greenfields are those areas
where the anticipated ROW is not parallel with an existing road, transmission line, railroad, or
pipeline. Additionally, greenfield corridors will create fragmented habitat blocks, with the most
pronounced effect occurring in forested areas. Effects on habitat for wildlife are discussed in
Section 6.18, Wildlife.

Table 6.4-9 shows greenfield length of the centerline of each route.

Table 6.4-9. Greenfield Landcover for Each Route Alternative

GAP Cover Orange Route Greenfield Blue Route Greenfield
Types Length (miles) Percent (%) Length (miles) Percent (%)
Conifer forest 41.0 28.1 47.2 37.3
Deciduous forest 48.6 33.3 35.6 28.2
Non-forest 56.3 38.6 43.6 34.5
Greenfield total 145.9 126.4
Total ROW 219.9 66.3 219.5 57.6

Source: Minnesota DNR 2002

The Orange Route is 66.3 percent greenfield (145.9 miles); 89.6 miles would be through forested
land cover. The Blue Route is 57.6 percent greenfield (126.4 miles); 82.8 miles would be through

forested land cover. Forest communities are most susceptible to the effects of fragmentation,
while open communities are less susceptible to the effects of fragmentation.

Table 6.4-10. Greenfield Landcover for Segment Options

C1 Greenfield C2 Greenfield J1 Greenfield J2 Greenfield
GAP Cover <% % sa % s @ % s %
R g= | S€ | 22 | s€ | 22 | 88 | 22 | S8
SE | o SE | g SE | ¢ SE | &
Conifer-deciduous mix - - - - - - 0.3 0.5
Conifer forest 20.2 61.6 1.5 29.3 13.5 27.0 55 10.5
Deciduous forest 6.5 19.9 25 49.3 27.2 54.5 37.7 71.1
Non-forest 6.1 18.5 1.1 21.4 9.2 18.5 9.5 17.9
Greenfield total 32.8 5.1 49.9 52.9
Total ROW 33.1 99.1 449 114 50.0 99.8 52.9 100.0
Source: Minnesota DNR Data Deli
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Segment Option C2 has the lowest greenfield amount, with 11.4 percent of the segment (5.1
miles). All of the other Segment Options are nearly 100 percent greenfield.

Wildlife Management Areas

Vegetation communities in WMAs crossed by the Project will be affected where forested plant
communities are removed for construction of the Project. Trees will be removed and the ROW
will be maintained as a grassland or shrubland community. Where grassland, prairie, or shrub
communities are crossed the transmission line corridor will be maintained as open community
types that are kept free of trees. WMAs are not included in the Prohibited Routes provisions of
Minnesota Rules 7850.4300.

WMAs s will be affected where construction of a transmission line alters forested habitat. GAP
Level 2 landcover for WMAs within the anticipated ROW for the Orange and Blue Routes is
shown in Table 6.4-11. Forest cover types are shown in bold.

Table 6.4-11. GAP Level 2 Landcover Types within WMAs in Route Alternatives
Anticipated ROW

Route WMA GAP Level 2 Landcover* Acres
Aquatic environment 90.0
Crop and grass 7.7
Lowland coniferous forest 121.9
Red Lake WMA Lowland deciduous forest 2.7
Shrubland 34.8
Upland deciduous forest 19.6
Total 276.7
Aquatic environment 16.8
Crop and grass 4.4
Orange Route Lowland coniferous forest 2.4
Cedar Bend WMA
Shrubland 11.2
Upland deciduous forest 5.2
Total 593.4.0
Aquatic environment 15.1
Roseau Lake WMA Crop and grass >
Shrubland 59
Total 24.6
Upland deciduous forest 0.3
Roseau River WMA Total 0.3
Blue Route Carp Swamp WMA Aquatic environments 29
Crop and grass 0.3
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Route WMA GAP Level 2 Landcover* Acres
Lowland coniferous forest 33.3
Shrubland 12.2
Total 48.7
Aquatic environments 16.8
Crop and grass 4.4
Lowland conifer forest 2.4
Cedar Bend WMA
Shrubland 11.2
Upland deciduous forest 5.2
Total 40.0
Aquatic Environments 15.1
Crop/Grass 3.5
Roseau Lake WMA
Shrubland 5.9
Total 24.6
Upland Deciduous Forest 0.3
Roseau River WMA
Total 0.3

Source: Minnesota DNR Data D
Note:

eli

! Landcover types and acres in bold are forested lands.

Landcover of WMAs within the Orange Route includes 152.0 of forested lands. The ROW of the
Blue Route includes 41.2 acres of forested lands within WMAs.

Cedar Bends and Carp Swamp WMAs are managed using controlled burns (see Appendix A,

sheets 17-18). Controlled burns may not be allowed under the transmission line. Maintenance of

vegetation would be accomplished using mechanical methods, rather than controlled burns.

Scientific and Natural Areas and Watershed Protection Areas

Scientific and Natural Areas are avoided by all Route Alternatives and Segment Options. WPAs

for SNAs are located within the boundaries of the Route Alternatives and Segment Options and
the ROW, as currently defined, will encroach on these WPAs in the Route Alternatives and
Segment Option C2 as identified in Table 6.4-6.

Public Forests

Old Growth Forest: One designated area of lowland hardwood OGF is located within the
southern half of the Orange Route and the Blue Route (Minnesota DNR 2010), south of the
existing cleared corridor. No designated OGF is located on the northern side of the Route at

this location. During a stakeholder meeting in August 2012, Minnesota DNR foresters
identified areas that they consider to have high concentrations of OGFs and have indicated that
these areas have been avoided by all Route Alternatives and Segment Options, as exhibited at
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that time. The exact locations of these concentrations have not been made available to the

Project.

High Conservation Value Forests: Candidate HCVFs and other natural areas will be crossed by
the Route Alternatives. Effects to the HCVF community types are dependent upon the cover

type and associated management and maintenance.

Ecologically Important Lowland Conifers: EILC forests are abundant in both the Orange Route
and the Blue Route. Table 6.4-13 shows EILC designated forests within anticipated ROWs.

Table 6.4-13. Designated EILC Forests in Anticipated ROW of the Route Alternatives

Orange Route Blue Route
Cover Types
EILC (acres) EILC (acres)
Black spruce — lowland 12.7 -
Tamarack 3.6 245
White cedar 12.1 17.8
Total 28.4 42.3

Source: Minnesota DNR Data Deli

The anticipated ROW for both the Orange Route and the Blue Route cross designated EILCs. As
shown in Table 6.4-14, the Orange Route would impact 28.4 acres while the Blue Route would

impact 42.3 acres.

Table 6.4-14. Designated EILC Forests in Anticipated ROW of the Segment Options*

GAP Cover Types

Segment Option C1
EILC Area (acres)

Segment Option C2
EILC Area (acres)

Segment Option J1
EILC Area (acres)

Black spruce — lowland 12.7 24.2 -
Tamarack - - 245
Total 12.7 24.2 24.5

Source: Minnesota DNR Data Deli

Note:

Designated EILC forests are only found in the anticipated ROW of Segment Options C1, C2 and J1.

Segment Options C1, C2 and J1 would each affect EILC areas, with impacts ranging from 12.7
acres to 24.5 acres. See Table 6.4-14. Coordination with the Minnesota DNR would be required
to get approval for these impacts on DNR-owned lands.

6.4.3 Mitigation

All Minnesota DNR land and water crossings will require coordination and a permit, which will
include identification of and implementation of appropriate mitigation measures. The

Applicant also proposes the following mitigation measures:
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— The Applicant will retain an environmental inspector (EI) during Project construction.
Working on behalf of the Applicant, the EI will be responsible for understanding all of
the conditions of the Project’s environmental permits and to ensure that the contractors
abide by these conditions.

— All areas of ground disturbance not permanently altered will be prepared for restoration
(that is, soil preparation),and reseeded with an appropriate seed mix recommended by
the appropriate agency’s management or according to landowner requirements (subject
to other regulations and permit conditions, such as, control of noxious weeds [see
Section 8.21, Noxious Weeds and Exotic Organisms]), Section 401 and Section 404 of the
Clean Water Act wetlands and waters permits, or National Pollutant Discharge
Elimination System (NPDES) permit required prior to construction.

— The Applicant will continue to coordinate with Minnesota DNR to minimize and avoid
impacts on plant communities on state lands through adjustments to the anticipated
ROW, permit conditions, and mitigation.

— Where forested areas are cleared, appropriate herbaceous native seed mixes from
sources as close as possible to the Study Area will be used to re-vegetate, as rapidly as
possible, to prevent encroachment by non-native and noxious weed species. Where
possible, reliance on natural revegetation will be encouraged (particularly in wetland
areas).

— Project construction will occur in wetlands and wet soils during frozen conditions to the
extent practical to minimize soil compaction. Construction mats will be used to help
protect wet soils where encountered during construction. Wetland protection and
mitigation is discussed in Section 6.18, Wetlands.

— Where only portions of the HCVFs are located within the Route Alternatives, it may be
possible to avoid entirely the designated HCVF by shifting the ROW within the Route
Alternatives.
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6.5 Human Settlement

This section describes population density and human settlement resources that are crossed by
the Route Alternatives and Segment Options and the potential impacts of the Route
Alternatives and Segment Options on those resources.

Population information was obtained from the U.S Census Bureau data. Home and non-
residential structure locations were identified through field reviews, aerial image interpretation,
and public comments. Geographical Information System (GIS) was used to analyze the
distances of the Route Alternatives and Segment Options to homes and non-residential
structures. This analysis provided the framework for determining impacts to human settlement.

6.5.1 Existing Conditions

Population densities within the Study Area vary substantially across counties, as illustrated in
Figure 6.5-1. The following list describes the populations within each county in the Study Area
in accordance with the most recent U.S. Census Bureau, 2008-2012 American Community
Survey (U.S. Census Bureau 2012a):

— Roseau County, Minnesota: 15,665

— Lake of the Woods County, Minnesota: 4,039
— Beltrami County, Minnesota: 44,651

— Koochiching County, Minnesota: 13,293

— Itasca County, Minnesota: 45,052

Itasca and Beltrami counties have the highest population; large cities such as Bemidji and Grand
Rapids and Iron Range make up the majority of the overall population. Koochiching and
Roseau counties each have one larger city: International Falls and Roseau, respectively, that
contribute greatly to the overall population. Lastly, Lake of the Woods County is the least
populated county within the Study Area. The Route Alternatives and Segment Options avoid
population centers.

Route Alternatives

Residences in the Study Area are scattered primarily along county roadways, near lakeshore
areas, and in municipal areas where residences tend to be concentrated. See Figure 6.5-2 for the
locations of municipalities within the vicinity of the Project. Residences are generally located
along or near Highway 11 in Roseau, Lake of the Woods, and Koochiching counties.

The Blue Route Alternative (Segment Option C1) avoids the town of Littlefork, Minnesota, and
associated residences. Some residences in this area are seasonal cabins and hunting shacks.
Permanent land owners in the region farm row crops, manage tree farms, or have large open
lots. Route Alternatives through these three counties largely traverse wooded wetlands or
forestland. The Orange Route Alternative (and Segment Option J1) through Koochiching
County generally avoids municipalities (such as Kelliher and Northome, Minnesota) and also
largely traverses wooded wetlands and forestland.
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Figure 6.5-1. Population Density by Census Tract
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Figure 6.5-2. Municipalities
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Residences are generally located around lakes and on county and state highways in Itasca
County. Residences are dwellings or structures in which one can reside. Some of these
residences are seasonal cabins. Routes through Itasca County largely traverse wooded wetlands
and forestland. Small areas of pasture and hay are crossed near the Blackberry 500 kV
Substation in southern Itasca County. Southern Itasca County is more densely populated,
particularly near the Blackberry 500 kV Substation. Many residences are located on small lots.

Avoidance of residences was a priority when identifying viable Route Alternatives. Table 6.5-1
lists the number of residences located within the Route Alternatives. Neither of the Route
Alternatives have any residences within their anticipated ROWSs; the Blue Route Alternative
contains one non-residential structure within the anticipated ROW. A non-residential structure
is a structure in which one cannot reside (ex. barn, shed, out-building, etc).

Table 6.5-1. Existing Residences and Non-Residential Structures within the Route and
Anticipated ROW

Route Anticipated ROW
Route Alternative or Non- Non-
Segment Option Residences Residential Residences Residential
Structures Structures
Route Alternative
Orange 64 149 0 0
Blue 49 114 0 1
Segment Options
C1 0 0 0 0
C2 11 33 0 0
I 0 3 0 0
]2 6 11 0 0

Source: HDR Engineering, Inc. 2013

Segment Options

None of the Segment Options contain any residences within the anticipated ROW. Segment
Option C1 has fewer residences and non-residential structures within the route than Segment
Option C2. Segment Option J1 has fewer residences and non-residential structures within the
route than Segment Option J2.

6.5.2 Direct and Indirect Effects

The Applicant’s anticipated ROW does not require any person to be permanently or
temporarily displaced from their residence or business. Specifically, based on current data, no
known residences are located within the anticipated ROW for either Route Alternative or for the
Segment Options. Accordingly, no residences will have to be modified or otherwise directly
impacted for construction of the Project.

Indirect effects on residential properties may occur and will include temporary construction
related noise, potential interruptions of traffic during construction, temporary impacts on land
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use, and possible changes to home or property values. Construction-related effects would be
temporary. By having the highest number of residences within the defined route boundaries,
the Orange Route Alternative will have the greatest potential for indirect impacts.

A number of studies have been conducted to analyze the potential impact of overhead high-
voltage transmission lines on residential properties. Based on these studies, the Applicant
believes that transmission lines have little impact on property values and those impacts are
likely to diminish over time following construction (Cowger et. al. 1996; PSC 2000; Chalmers
and Voorvaart 2009; Solum 1985).

The Project will require the acquisitions of easements or property from private landowners.
Minnesota Power will start acquiring easements for the ROW when a Route Alternative has
been determined through state and federal regulatory processes. ROW agents will contact
individual landowners along the Route Alternative to start discussing Project ROW needs. Land
values will be researched and fair market value offers will be made to the landowners. The
landowner will continue to own and use the land subject to the conditions of the easement.

There may be instances where property is purchased pursuant to Minnesota Statute Section
216E.12, Subdivision 4, sometimes referred to as the Buy the Farm option. Under certain
circumstances defined by the statute, the property owner has the option of requiring a utility to
purchase the contiguous property crossed by a ROW it acquires from the landowner at the fair
market value of the land.

6.5.3 Mitigation

The Applicant proposes the following mitigation measures:

— Property or easement acquisition will be conducted in accordance with applicable state
and federal regulations.

— During ROW acquisition, the placement of individual structures may be coordinated
with property owners, to the extent practicable.

— The construction crews will follow local, state, and federal regulations with regard to
construction noise, dust, and timing.

— The Project will be designed with local, state, and National Electrical Safety Code
(NESC) standards regarding clearance to ground, clearance to crossing utilities,
clearance to buildings, strength of materials, and ROW widths. Construction crews will
comply with local, state, and NESC standards regarding installation of facilities and
standard construction practices. Established Applicant and industry safety procedures
will be followed during and after construction of the Project, including clear signage
during all construction activities.

— The transmission line will be equipped with protective devices to safeguard the public if
an accident occurs, such as a structure or conductor falling to the ground. The protective
devices are circuit breakers and relays located where the transmission line connects to
the substation. The protective equipment is designed to de-energize the transmission
line should such an event occur.
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— The substation facilities will have appropriate signage, will be fenced, and access will be
limited to authorized personnel.
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6.6 Land Use

This section describes the land use and land cover resources that are crossed by the Route
Alternatives and Segment Options and the potential impacts of the Route Alternatives and
Segment Options on those resources.

Datasets from the DNR, the U.S. Fish and Wildlife Service (USFWS), Non-governmental
Organizations (NGOs), and County Tax Assessment data were used to characterize the land
ownership types across the Study Area. The National Land Cover Dataset (NLCD) was used to
classify the primary land cover types within the Route Alternatives and Segment Options.
County Comprehensive Plans (when available) were used to describe the land use and zoning
nature of each county within the Study Area.

6.6.1 Existing Conditions

Public and Private Lands

The Orange Route and the Blue Route extend through Roseau, Lake of the Woods, Beltrami
(Orange Route only), Koochiching, and Itasca counties in northern Minnesota.

Both Route Alternatives cross through county, state, federal, and privately owned lands. No
Route Alternatives (or Segment Options) cross the Red Lake Reservation, Boise Forte
Reservation, or other tribal lands. Table 6.6-1 and Figure 6.6-1 summarize and display land
ownership within each Route Alternative and Segment Option. Tables 6.6-2, 6.6-3, and 6.6-4
describe in more detail, what types of state, federal, and privately owned lands are crossed by
the Route Alternatives and Segment Options. County lands are almost entirely county forest
land and are not broken out into a separate table in this discussion.
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Table 6.6-1. Acreage of Privately and Publicly Owned Lands within Route Alternatives and Segment Options

Froiie —_— Private Land County Land State Federal Total Public Lands*
Alternatives | Araain
and
Route 0 0
Segment Acres % of Total Acres % of Total Acres % of Total | Acres 0 @ Acres b @]
; Acres Total Total
Options
Route Alternatives
Orange 75,879 24,502 32 13,718 18 37,427 49 622 51,767 68
Blue 71,547 25,685 36 8,671 12 37,145 52 496 46,312 65
Segment Options
C1 11,971 1,142 12 970 8 9,859 82 - - 10,829 88
C2 8,672 3,453 40 1,598 18 3,623 42 1 - 5,221 60
J1 15,489 1,639 11 7,534 49 6,317 41 - - 13,851 89
J2 16,532 3,750 23 7,898 48 4,746 29 207 <1 12,851 77
Source: Publicly available datasets from each agency/entity. Years vary.
Note:
1Some public lands fit into more than one category, thus causing the total public lands to be higher than actual. The Total Area in Route is correct.
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Figure 6.6-1. Publicly Owned Lands
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The Orange Route Alternative has fewer acres of privately owned lands within the route

(32 percent) than the Blue Route Alternative (36 percent). Approximately 68 percent of the
Orange Route Alternative and 65 percent of the Blue Route cross county, state, or federal lands.
Some public lands overlap, causing a higher acreage and percentage of total public lands in
Table 6.6-1.

Segment Options C1 and C2 cross county and state lands, but almost no federal land. Segment
Option C1 crosses more acres of publicly owned land (88 percent) than does Segment Option C2
(60 percent).

Segment Options J1 and J2 are similar in the amount of publicly owned lands crossed; 89
percent and 77 percent, respectively.

Privately owned lands in the Study Area are classified into three different types: State
Conservation Easement Land, The Nature Conservancy Land, and other privately owned land.
The Minnesota Department of Natural Resources (DNR) manages privately owned land for
conservation efforts; in the Project Study Area, these conservation easement lands typically are
associated with forest preservation through purchase of development rights. The Nature
Conservancy, a non-government organization (NGO), also manages privately owned lands for
habitat restoration and conservation. Other privately owned lands are predominately farms,
hunting and forest land, and homesteads. Table 6.6-2 summarizes the amount and types of
privately owned land within the Route Alternatives and Segment Options.

Table 6.6-2. Breakdown of Private Lands within the Route Alternatives and Segment
Options (acres)

Ttz The Nature
Route Alternative or Acres of | State Conservation .
- - Conservancy Other Private Lands
Segment Option Private Easement Lands
Lands
Land
Route Alternative
Orange 24 502 6,297 301 17,904
Blue 25,685 7,616 58 18,011
Segment Options
C1 1,142 - - 1,142
C2 3,453 - - 3,453
J1 1,639 145 39 1,455
J2 3,750 683 91 2,976

Source: Publicly available datasets from each agency/entity. Years vary.

State forest lands are managed for general lumber production and habitat conservation by
Minnesota DNR. Game refuges are managed and owned by Minnesota DNR and have certain
restrictions on hunting or trapping of wildlife. Wildlife Management Areas (WMAs) are
Minnesota DNR lands that are maintained and managed to provide habitat for waterfowl and
other wildlife, as well as provide recreation and hunting opportunities for the public.
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Table 6.6-3. Breakdown of State Lands within the Route Alternatives and Segment
Options (acres)

Route Alternative Total State State Game Wildlife Management
. State Forest
or Segment Option Lands Refuge Areas
Route Alternative
Orange 37,427 31,698 77 5,652
Blue 37,145 35,063 77 2,005
Segment Options
C1 9,859 9,859 -
C2 3,623 3,623 -
J1 6,317 6,317 -
]2 4,746 4,746 -

Source: DNR Data deli, 2012.

All Route Alternatives and Segment Options impact state forest lands, which are generally
managed for timber production. The Blue Route Alternative crosses more acres of state forest
land but fewer acres of WMA, than does the Orange Route Alternative. Total state lands crossed
is similar for both Route Alternatives; both include crossing a State Game Refuge.

The Segment Options only cross state forest land. Segment Option C1 crosses almost three times
as many acres of state forest land as C2. Segment Options J1 and ]2 cross a similar amount of

state forest lands.

Federal lands include lands owned and managed by the U.S. Fish and Wildlife Service (USFWS)
for the protection and conservation of natural habitat and wetlands. Special Use Permits or
other crossing permits will be required by USFWS to cross these parcels. Other federal lands
include small parcels owned by the Bureau of Land Management (BLM) or the U.S. Forest

Service (USFES).

Table 6.6-4. Breakdown of Federal Lands within the Route Alternatives and Segment
Options (acres)

Route Alternative or
Segment Option

Total Federal Lands

USFWS Lands

Other Federal Lands

Route Alternative

Orange 622 556 66

Blue 496 471 25
Segment Options

C1 - - -

C2 1 - 1

J1 - - -

]2 207 - 207

Source: Publicly available and requested datasets from USFWS, 2014 & DNR Data deli, 2012.
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In total, few acres of federal land are crossed by the Route Alternatives and Segment Options.
The Orange Route Alternative includes more acres of total federal lands (that is, 622 acres) than
does the Blue Route Alternative (that is, 496 acres).

Segment Option C2 crosses less than 1 acre of federal lands.

Segment Option J1 does not cross any federal lands; whereas Segment Option ]2 crosses
207 acres of federal lands.

Land Cover

The National Land Cover Dataset (NLCD) was used to classify the primary land cover types
within the Route Alternatives and Segment Options (see Table 6.6-5, Table 6.6-6, and Figure 6.6-
2). NLCD shows that the land cover types within the Orange Route Alternative and the Blue
Route Alternative are primarily wooded wetlands (37,275 acres and 38,842 acres, respectively)
and deciduous forest land (12,394 acres and 8,731 acres, respectively). Emergent herbaceous
wetlands are the third most common land cover type for both Route Alternatives, with 6,114
acres and 6,250 acres.

Table 6.6-5. Land Cover Types within the Route Alternatives

Orange Route Blue Route
Land Cover Types
Acres Percentage Acres Percentage

Commercm‘l, industrial, and 149 01 11 03
transportation

Deciduous forest 12,394 16.3 8,731 12.2
Emergent herbaceous wetland 6,114 8.1 6,250 8.7
Evergreen forest 3,614 4.8 3,060 4.3
High intensity residential - - - -
Low intensity residential 1 - 1 -
Mixed forest 3,946 5.0 3,237 45
Open water 316 0.4 406 0.6
Pasture and hay 2,827 3.7 2,250 3.1
Quarries, strip mines, and gravel pits 6 - 6 -
Row crops 4,009 5.0 4,237 59
Shrubland 3,015 4.0 2,279 32
Small grains 1,054 14 1,075 1.5
Transitional 1,150 1.5 957 1.3
Urban and recreational grasses 9 - 5 -
Woody wetlands 37,275 49.1 38,842 54.3

Source: National Land Cover Dataset (NLCD) 2000
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Table 6.6-6. Land Cover Types within the Segment Options

C1 C2 J1 J2
Land Cover Types Acres % Acres % Acres % Acres %

Egﬁ?j;:;tfdusmal’ and 37| 03| 70| o8| 54| 03| 58| 03
Deciduous forest 451 3.8 1,169 13.5 | 3,982 25.7 | 7,464 45.1
Emergent herbaceous wetland 144 1.2 410 4.7 490 3.2 714 4.3
Evergreen forest 348 2.9 163 1.9 1,107 7.1 353 2.1
Mixed forest 400 3.3 347 40| 1,252 8.1 | 1,090 6.6
Open water 37 0.3 67 0.8 53 0.3 172 1.0
Pasture, and hay 5 0.1 363 4.2 472 3.0 739 4.5
Row crops 1 - 133 1.5 128 0.8 79 0.5
Shrubland 301 2.5 93 1.1 908 59 717 4.3
Small grains - - - - 1 - - -
Transitional 215 1.8 134 1.5 200 1.3 254 1.5
Urban and recreational grasses - - - - 3 - 1 -
Woody wetlands 10,032 | 83.8| 5724 | 660 ]| 6,840 | 441 | 4893 | 29.6

Source: National Land Cover Dataset (NLCD) 2000

Docket No. E015/TL-14-21 Page 6.6-7 April 15, 2014



Route Permit Application Great Northern Transmission Line

Figure 6.6-2. Land Cover
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Zoning and Use

Zoning is used on the local level to regulate permitted land uses in the State of Minnesota. This
Project is considered a Large Energy Facility under Minnesota Statute 216B.2421 and requires a
Certificate of Need and a Route Permit from the Minnesota Public Utilities Commission (PUC).
Minnesota Statute 216E.10 indicates that a Route Permit issued for high-voltage transmission
line purposes,

“...shall be the sole site or route approval required to be obtained by the utility. Such
permit shall supersede and preempt all zoning, building, or land use rules, regulations,
ordinances promulgated by regional, county, local and special purpose government.”

Roseau County does not have zoning regulations or a comprehensive land use plan.

The Lake of the Woods County 2000 Comprehensive Plan (Lake of the Woods County 2000) indicates
that the county encompasses approximately 1,138,040 acres (that is, 1,778 square miles), which
largely are covered with forest and wetlands. Nearly 76 percent of land in the county is
classified as wetland (Lake of the Woods County 2000); more than 32 percent of land in the
county is classified as forest cover. More than 75 percent of the county is under public or tribal
ownership (Lake of the Woods County 2000). Timber sales and tourism are important economic
factors. Conclusions of The Lake of the Woods County 2000 Comprehensive Plan include:

— There likely will be a net decrease in farm land acreage.

— Continued strong demand for wood as well as the revenues from Minnesota DNR from
stumpage sales suggests that it is in Lake of the Woods County’s best interest to
maintain its present level of forested land.

— There is ample land to accommodate permanent and seasonal home development and
growth.

Beltrami County has small areas of residential and commercial development, largely centered
around populated areas. A majority of the county is publicly owned and is more than 50
percent covered in wetlands (Beltrami County 2002). The Orange Route Alternative crosses
through almost entirely open space (privately owned forested lands, wetlands, agricultural
property, pasture, road right-of-way [ROW] and unutilized property) as designated in the
Beltrami County 2002 Comprehensive Plan (Beltrami County 2002).

The land use goals outlined in the Beltrami County 2002 Comprehensive Plan include protecting
the high-quality natural environment and maintaining the strong rural character of the county
(Beltrami County 2002). Future land use maps included in the Beltrami County 2002
Comprehensive Plan indicate the area crossed by the Orange Route Alternative will be
predominately (and currently is) for public use (Beltrami County 2002).

The Koochiching County Comprehensive Plan land use map indicates the Study Area crosses
through areas currently zoned for forestry, agricultural land, and open space. Approximately 73
percent (that is, 1.5 millions acres) of the county’s land is owned by county, state, federal, or
tribal entities. Land classified as open space accounts for approximately 84 percent of the county
of which, 74 percent is wetland. Future land uses are hindered by the lack of developable land
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within the county as much of it is wetland (Arrowhead Regional Development Commission
2001).

The Itasca County Comprehensive Land Use Plan outlines a framework to guide land use activities
through 2020. The goals outlined in the Itasca County Comprehensive Land Use Plan center around
stewardship for natural, cultural, and human resources (Itasca County 2013). Natural resource
goals include maintaining high water quality and encouraging private land owners to conserve
and protect environmentally sensitive areas. The Itasca County Comprehensive Land Use Plan
specifically addresses minimizing visual impacts of transmission lines along scenic roadways
(Itasca County 2013). Itasca County developed planning regions where the goals outlined in the
Itasca County Comprehensive Land Use Plan are most relevant. The two major planning regions
include the Iron Range area and a broad area that encompasses the dense lake region, centered
around Scenic Highway 38. The Route Alternatives are located outside of the dense lake region
planning area, but will cross through the Iron Range planning area. Existing utility corridors,
where possible, will be followed to minimize visual impacts on the Iron Range area.

More information on land use can be found as follows: Agricultural Production is discussed in
more detail in Section 6.23. Public lands are shown in Figure 6.6-1. Locations of residences and
other human settlements are described in Section 6.25. Forestry is discussed in more detail in
Section 6.25 and shown in Figure 6.6-2. Recreation is discussed in more detail in Section 6.22.

6.6.2 Direct and Indirect Effects

The Applicant has tried to minimize potential impacts by avoiding urban and residential areas
and by paralleling the Route Alternatives along existing transmission lines and roadways where
possible.

Public and Private Lands

Tables 6.6-7 and 6.6-8 describe the total acreage of each land ownership type within the
anticipated ROW of the Route Alternatives and Segment Options. The total acreage describes
how much of a certain land ownership type will be required for the anticipated ROW. Both

tables (6.6-7 and 6.6-8) also include permanent and temporary impact estimates based on
structure placements, temporary construction access road ROW requirements, and temporary
construction areas required for the installation of each structure. The land converted for the
placement of structures (that is, permanent impact) will still be owned by the corresponding
entity.
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Table 6.6-7. Impacts on Publicly and Privately Owned Lands within the Route
Alternatives Anticipated ROW (acres)

Orange Route Blue Route
1 Total Total
Ownership Acres Acres
within Permanent | Temporary within Permanent | Temporary
ROW ROW
State
Conservation 397 4 77 531 5 101
Lands
The Nature
Private | Conservancy 15 <1 3 8 <1 1
Lands
Other
privately 1,101 11 210 1,241 12 240
owned lands
All county
County 935 9 184 542 6 117
lands
State forest 2,517 25 492 2,881 28 556
Wildlife
State
Management 342 3 65 114 1 22
Areas
USFWS land 39 <1 7 32 <1 7
Federal | Other federal 3 <1 <1 i <1 <1
land

Source: Publicly available datasets from each agency and entity. Years vary.

Note

! Game refuges are not included in this impacts table as no Route Alternative or Segment Option ROW crosses a

game refuge; thus, no impacts are expected.

Table 6.6-8. Impacts on Publicly and Privately Owned Lands within the Segment Options

Anticipated ROW (acres)

C1 Cc2 Ji J2
3 3 3 3
-1 S . — S
Ownership g % £ 2 | 3 % £ 2 | 5 % £ 2 |5 % £ o
—|l0€ [0} ) —_ [} o) —_ [} ) —_ [} O
8 c o [ S c o [ 8 c o [ 8 c o [
o = o = 5 = 5 o=
= [ = =
State conservation ) i i i ) ) 13 <1 A 46 1 10
lands
o | The Nature
£ | Conservancy lands ) ) l - - - 121 <1 21 16 | <1| 4
&
Other privately owned 66 <1| 13| 181 5| o3| 137 . 23 | 263 5| 51
lands
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Ci1 C2 J1 J2
3 3 3 3
.1 = et = =
Ownership S % £ 2|2 % £ g 12 % € g 12 % E g
- o ) T = ) v | =X ) v | =@ ) ()
E = a F | 8c o - | 8c o F | Sc| o [
B= &= 5= 5=
- [ [ [
2
S | All county lands 71| <1| 14 | 224 2| 43 | 563 6| 113|569 6113
O
[}
g State forest 661 6128 | 410 41 80 | 489 5 99 | 378 4| 74
E
< | Other federal land - - - - - - - - -l 14 <1 5
()
o

Source: Publicly available datasets from each agency and entity. Years vary.
! Game refuges, WMAs, and USFWS Lands are not included in this impacts table as no Route Alternative or Segment

Option ROW crosses a game refuge; thus, no impacts are expected.

As shown in Table 6.6-7, the greatest permanent impacts for structures will occur on state forest
land; additionally the 200-foot ROW of these forest-covered land types will be cleared of trees
for the operation, construction, and maintenance of the Project. For the Orange Route,
approximately 11 acres of permanent impact would occur on ‘other privately owned lands;” 9
acres would occur in County Land; 4 acres would occur on State Conservation Lands; and 3
acres would occur in WMAs. The Blue Route will impact approximately 12 acres of “other
privately owned lands;’” 6 acres of County Land; and 5 acres of State Conservation Lands.
Approximately 1 acre would be permanently impacted in WMAs. Table 6.6-8 summarizes
impacts for the Segment Options.

Land Cover
Table 6.6-9 provides a summary of the size of potential temporary and permanent land cover
impacts for the anticipated ROW within each Route Alternative.

Less than 1 acre of all of the following land use categories will be affected based on the
anticipated ROW, and therefore are not included in this table: Emergent herbaceous wetland;
high and low intensity residential; open water; quarries, strip mines, and gravel pits; and urban

and recreational grasses.
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Table 6.6-9. Land Cover Impacts® within the Route Alternatives Anticipated ROW (acres)

Orange Route Blue Route
Land Cover Types
Permanent Impacts Permanent Impacts
Commercial/industrial/transportation - 1
Deciduous forest 777 565
Evergreen forest 220 202
Mixed forest 255 221
Pasture/Hay 1 1
Row Crops 2 3
Shrubland 2 2
Small Grains 1 1
Transitional 1 -
Woody wetlands 2,858 2,912
TOTAL? 4,118 acres 3,908 acres
Source: National Land Cover Database (NLCD) 2000
Note:

1 For this section ,permanent impacts to forested land cover types includes the entire ROW; permanent impacts to
other land cover types is for structure locations. More detailed information on conversion of forestland can be found
in Section 6.25.

Total does not include the permanent impacts from land cover types with impacts of less than 1 acre.

Permanent and temporary impacts on land cover will vary depending on the type. In general,
permanent impacts on commercial, industrial, and transportation; emergent herbaceous
wetland; high and low intensity residential; pasture and hay; quarries, strip mines, and gravel
pits; row crops; shrubland; small grains; transitional; and urban and recreational grasses would
occur where a structure is installed. With the exception of row crops and shrubland, each of
these land cover types would have a permanent impact of one acre or less. There would be no
permanent impacts on transportation corridors or open water areas as these areas would be
spanned by the transmission line.

Permanent impacts on forest lands and woody wetlands would total the entire ROW that
crosses these land cover types. Typically, tall trees and most woody vegetation will be removed
from the ROW for construction and operation of the Project. The Applicant will remove those
trees that are required by North American Electric Reliability Corporation (NERC) standards
and for the safe operation of the Project. Low growing vegetation will remain under the
transmission line following construction and once the construction area is restored. The Orange
Route Alternative and the Blue Route Alternative impact similar acres of forest lands and
woody wetlands.

Total permanent impacts on non-forested land cover types within the anticipated ROW of the
Route Alternatives will be approximately 7 acres, each.

Temporary impacts on commercial, industrial, and transportation; emergent herbaceous
wetland; high and low intensity residential; pasture and hay; quarries, strip mines, and gravel
pits; row crops; shrubland; small grains; transitional; and urban and recreational grasses are
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based on the temporary construction disturbance of approximately 0.52 acre per structure and
the assumption of a 16-foot-wide temporary access road for the length of the ROW through
those land types. A span distance of 1,000 feet conservatively was estimated for this calculation.
Table 6.6-10 describes the temporary impacts on the aforementioned land use types.

Table 6.6-10. Temporary Land Cover Impacts within the Route Alternatives Anticipated
ROW (acres)

Orange Route Blue Route
Land Cover Type!
Temporary Impacts Temporary Impacts

Commercial, industrial, and transportation 1 10
Emergent herbaceous wetland 88 124
Pasture and hay 27 26
Row crops 40 52
Shrubland 38 32
Small grains 12 12
Transitional 22 9
TOTAL 229 acres 264 acres
Source: National Land Cover Database (NLCD) 2000
Note

'Land cover types with temporary impacts of less than 1 acre are not included in this table, with the exception of all
forest land types and woody wetlands. Open Water was not included as no temporary impacts will occur as these
areas will be spanned.

The largest temporary impact within the Orange and Blue Route Alternatives will be to
emergent herbaceous wetlands, with 88 acres and 124 acres, respectively. Overall, the Orange
Route Alternative will temporarily impact approximately 229 acres, whereas the Blue Route
Alternative will impact approximately 264 acres. Forest lands and woody wetlands are not
included in Table 6.6-10, because the entire ROW that cross these land cover types will be
permanently impacted.

Segment Options

Table 6.6-11 provides a summary of the potential temporary and permanent land use impacts
for the anticipated ROW within each Segment Option. Less than 1 acre of the following land use
categories would be affected if the ROW analyzed here is selected, and therefore are not
included in this table: high and low intensity residential; quarries, strip mines, and gravel pits;
small grains; and urban and recreational grasses.
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Table 6.6-11. Land Cover Impacts within Anticipated ROW for the Segment Option (acres)

C1 Cc2 Ji J2
Land Cover
Types Perma- Perma- Perma- Perma-
yp o Temporary oy Temporary e Temporary oy Temporary

Commercial/
industrial/ - - - 4 - - - 1
transportation
Deciduous

24 - 123 - 323 - 577 -
forest
Emergent
herbaceous - 2 - 14 - 7 - 9
wetland
Evergreen 20 ) 19 ; 70 . 31 B
forest
Mixed forest 27 - 40 - 120 - 109 -
Pasture and ) ) ) v ) 3 1 13
hay
Row crops - - - 3 - 1 - 1
Shrubland <1 4 - 4 1 11 1 11
Transitional <1 2 - 4 - 5 - 4
Woody 680 - 742 - 525 - 361 -
wetlands
TOTAL 752 8 924 36 1,039 32 1,080 39

Source: National Land Cover Database (NLCD) 2000

Segment Options C1 and C2 have the highest permanent impacts on woody wetlands of any of
the Segment Options, but have fewer permanent impacts on deciduous, evergreen, and mixed
forest lands.

Substation

Temporary and permanent impacts at the Blackberry 500 kV Substation and 500 kV Series
Compensation Station sites will vary depending on the final location the facilities. In order to
develop a meaningful estimate of the direct and indirect effects of the Project’s Substation and
Series Compensation Facilities, the Applicants developed an anticipated substation
arrangement and location on the property adjacent to and east of the existing Blackberry
Substation. This anticipated arrangement included the Project’s 500 kV and 230 kV equipment
as well as the 500 kV Series Compensation Station required for the Project. The Blackberry
500kV Substation does not include the re-location of other existing transmission lines which
may be necessary during construction.

Temporary impacts on the area would be associated with construction of the new facilities.
Based on the anticipated arrangement and location, the Substation will permanently impact
approximately 8 acres of deciduous forest; 6 acres of woody wetlands; 4 acres of transitional
lands; 3 acres of shrubland; one acre each of mixed forest and pasture/hay; and less than one
acre each for emergent herbaceous wetland, evergreen forest, and row crops.
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Zoning and Use

This Project is not regulated by local zoning ordinances and land use policies (Minnesota
Statutes Section 216E.10, subdivision 1).

As shown in the tables above, the greatest permanent impacts will occur in forest lands and
woody wetlands (generally located on public lands). Minimal temporary impacts will occur in
agricultural and development areas (generally located on privately owned lands).

Private landowners would experience temporary and permanent loss of land use within the
anticipated ROW acquired for the Project. The landowner will still own the property, but
certain activities and uses will be limited. Additional information on ROW acquisition can be
found in Section 6.5, Human Settlement.

6.6.3 Mitigation

The Applicant proposes the following mitigation measures:

— The Applicant will work with Minnesota DNR to minimize impacts on sensitive forested
areas within the state forests. Areas disturbed in state forest land would be reseeded
with a seed mix recommended by the appropriate agency’s management.

— The minimum area necessary will be used for access roads.

— Spans will be adjusted such that structures, where practicable, will avoid open water
and transportation corridors. Likewise, construction and maintenance access roads will
be located to avoid or minimize impacts on these areas as well.

— Construction activities will be limited to the ROW, unless access permission is obtained
from landowners.

— Fences, gates, and similar improvements that are removed or damaged would be
repaired or replaced.

— Mitigation of potential impacts at the Blackberry 500 kV Substation will focus on
selecting the appropriate location for constructing the required facilities within the site.
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6.7 Environmental Justice

An environmental justice analysis considers disproportionate adverse environmental and
human health impacts on minority and low income populations. Environmental justice analysis
is required by federal Executive Order, but is not relevant to the state routing process.

U.S. Census Bureau data was used to analyze Environmental Justice. The analysis involves
comparing the impacts and environmental justice populations in the area actually affected by a
project, to the regional area in which the affected area is located. The larger regional area,
including the affected area, is called the region of comparison (ROC). For the purpose of this
analysis, the ROC is the five-county area made up of Roseau, Lake of the Woods, Beltrami,
Koochiching, and Itasca counties. The affected area, referred to in this analysis as the Study
Area, contains 12 census tract groups within the ROC that will be impacted by the Route
Alternatives.

The existing conditions section of this analysis describes the existing conditions in the ROC and
Study Area. The direct and indirect effects discussion describes how and if minority and low
income populations will be impacted by the Route Alternatives.

6.7.1 Existing Conditions

Minority Populations

Minority populations are made up of federally designated groups of persons including Black or
African American, American Indian and Alaska Native, and other races; which, in this analysis,
include Asian, Pacific Islander, and ‘Some Other Race” as defined by the U.S. Census Bureau.
Hispanic and Latino are also considered. Hispanic and Latino is an ethnic classification rather
than a racial one in the U.S. Census and is treated as such in this document.

Region of Comparison

Table 6.7-1 shows minority population composition within the state and the ROC. The total
population of the State of Minnesota is approximately 5,379,139 persons (U.S. Census Bureau
2102a). Overall, 15 percent of the state is made up of federally designated minorities. The total
population of the ROC is 122,701 persons. At 2.3 percent of the total of the population of the
state, the ROC makes up only a small percentage of the state’s total population.

Within the ROC, Itasca County, with a population of approximately 45,052 persons (6.6 percent
minority), and Beltrami County, with a population of approximately 44,652 persons (25.6
percent minority), are the two counties with the highest overall population. The remainder of
the ROC is made up of Roseau County, population 15,665 (5.6 percent minority); Koochiching
County, population 13,293 (5.6 percent minority); and Lake of the Woods County, population
4,039 (4.5 percent minority). In total, minorities make up approximately 13.2 percent of the ROC
(U.S. Census Bureau 2102a).

At 25.6 percent, Beltrami County has the highest percentage of minorities within the ROC
compared to 15 percent in the state overall. American Indians make up 22.1 percent of this
population, compared to only 1.9 percent in the state. Beltrami County is the only county within
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the ROC that has a relatively high percentage of minorities (U.S. Census Bureau 2102a). The

high American Indian population would be expected, due to the location of the Red Lake

Reservation and other nearby tribal parcels.

Table 6.7-1. Minority Population Composition of ROC

Black Asian/
American Native Total . .
. . . or Indian and | Hawaiian and AEE
Location Criteria Total White African i or
. Alaska & Pacific | Percent .
Americ . - . Latino
an Native Islander/ | Minority
Other
Number 4721,18
State of of 5,379,139 6 346,566 101,612 356,088 804,266 264,025
Minnesota People
Percent - 87.8% 6.4% 1.9% 6.6% 15% 4.9%
Number
of 122,701 ( 109,707 1,265 12,988 1,967 16,220 1,403
ROC People
Percent - 89.4% 1.0% 10.6% 1.6% 13.2% 1.1%
Number
Roseau of 15,665 15,017 84 297 495 876 120
County People
Percent - 95.9% 0.5% 1.9% 3.2% 5.6% 0.8%
Lake of th Number
ake obthe 1 of 4039 3919 62 64 57 183 0
Woods P
eople
County
Percent - 97.0% 1.5% 1.6% 1.4% 4.5% 0%
Number
Beltrami of 44,652 34,948 753 9,887 785 11,425 708
County People
Percent - 78.3% 1.7% 22.1% 1.8% 25.6% 1.6%
Number
Koochiching | of 13,293 12,735 72 550 134 756 144
County People
Percent - 95.8% 0.5% 4.1% 1.0% 5.6% 1.1%
Number
Itasca of 45,052 43,088 294 2,190 496 2,980 431
County People
Percent - 95.6% 0.7% 4.9% 1.1% 6.6% 1.0%
Source: U.S. Census Bureau, 2008-2012 American Community Survey
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Study Area

For purposes of this analysis, the Study Area encompasses the 12 census tract groups that are
intersected by the Route Alternatives for the Project. These areas are shown in Figure 6.7-1.
Table 6.7-2 provides a summary of minority populations in the census tracts within the Study
Area.

In total, the largest minority group in the Study Area is American Indian/Native Alaskan at 2.5
percent. Asian/Native Hawaiian & Pacific Islander/Other are the second largest minority group
at 1.5 percent. Black or African American persons make up 0.5 percent of the Study Area and
Hispanic and Latino persons make up 0.6 percent of the Study Area. The average number of
minority persons in the Study Area is approximately 4.5 percent, which is lower than the ROC
(13.2 percent) and the state (15 percent) (U.S. Census Bureau 2102a).

At 13.0 percent, census tract 9701 in northeast Roseau County has the highest number of
minority persons in the Study Area. This census tract is located near the communities of Roseau
and Warroad, Minnesota. At 1.6 percent, the census tract 4505 in Beltrami County has the
fewest number of minority persons in the Study Area (28 persons or 1.6 percent of the census
tract). All other census tracts have between approximately 2 and 8 percent total minority
persons (U.S. Census Bureau 2102a).
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Figure 6.7-1. Census Tracts
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Table 6.7-2. Minority Population Composition of Study Area

Race Ethnicity
Asian/
Native
Hawaiia
American n&
Number Black or Indian/ Pacific
Census of African Native Island/ Total Hispanic
Area Tract People White % American % Alaskan % Other % | Minority | % | orLatino| %
State of Minnesota 5,379,139 | 4,721,186 87.8 346,566 | 6.4 101,612 | 1.9 | 356,088 6.6 | 804,266 15 264.025 | 4.9
ROC 122,647 109,707 89.4 1,265 | 1.0 12,988 | 10.6 1,967 1.6 | 16,220 13.2 1,403 1.1
Study Area
9701 4,249 3764 | 88.6 10 | 0.2 193 45 348 8.2 551 13.0 0 0
Roseau 9702 2,153 2,148 | 99.8 14 | 0.7 29 1.3 6 0.3 49 2.3 16 0.7
9704 3,596 3,576 | 994 13 | 04 30 0.8 19 0.5 62 1.7 32 0.9
Lake of the 4603 1,628 1,552 | 95.3 30 | 1.8 54 3.3 28 1.7 112 6.9 0
Woods 4604 2,411 2,367 | 98.2 32 | 1.3 10 0.4 29 1.2 71 2.9 0
Beltrami 4505 1,714 1.694 | 98.8 2 | 01 20 1.2 6 0.4 28 1.6 0
o 7903 3,070 2,976 | 96.9 9 | 03 88 29 19 0.6 116 3.8 0
Koochiching
7905 2,356 2,260 | 95.9 0.3 109 4.6 7 0.3 123 52 18 0.8
4801 2,541 2,469 | 97.2 8 | 03 59 2.3 26 1 93 3.7 34 1.3
I 4804 3,564 3,464 | 97.2 10 | 03 72 2 52 1.5 134 3.8 46 1.3
asCa
4806 2,569 2,554 | 994 10 | 04 32 1.2 5 0.2 47 1.8 0 0
4810 5,861 5685 | 97 18 | 03 294 5 131 2.2 443 7.6 130 2.2
Study Area Average 2,976 2,734.7 | 97.0 13.6 | 0.5 82.5 25 563 | 1.5 152.4 4.5 23 0.6
Source: U.S. Census, American Community Survey 5 year Estimates 2008-2012.
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Poverty Level

Table 6.7-3 shows the poverty levels based on the U.S. Census 2012 American Community
Survey. On average, approximately 11.8 percent of the Study Area is comprised of individuals
below the poverty level. This is lower than the 14.7 percent average poverty level in the five-
county ROC and slightly higher than the 11.4 percent poverty level in the state (U.S. Census
Bureau 2102b).

At 22.8 percent, Lake of the Woods County census tract 4604 has the highest number of
individuals below the poverty level. Koochiching County census tract 7903 has the lowest
number of individuals below the poverty level, at 4.6 percent. The remaining census tracts
range between 7 and 18 percent below the poverty level (U.S. Census Bureau 2102b).

Table 6.7-3. Poverty Level of Study Area

Percent Below Percent Below
Area Census Tract
Poverty Level Poverty Level

State of Minnesota 11.4 - -
ROC Average 14.7 - -
Study Area

9701 9.9
Roseau County 10.4 9702 7.1

9704 10.5

4603 10.0
Lake of the Woods County 17.7

4604 22.8
Beltrami 20.7 4505 18.2

- 7903 4.6

Koochiching County 12.0

7905 13.9

4801 15.2

4804 8.9
Itasca County 12.5

4806 8.5

4810 11.7
Study Area Average 11.8

Source: U.S. Census, 2012 American Community Survey 1-Year Estimates.

Income

Table 6.7-4 shows median income based on U.S. Census, 2008-2012 American Community
Survey 5-Year Estimates. At $58,906, the median household income was higher for the state
than the ROC, which has a median income of $44,597, and also higher than in the Study Area,
which has a median income of $46,962. Koochiching County census tract 7905 and Beltrami
County census tract 4505 have the lowest median household incomes at $39,417 and $37,628,
respectively (U.S. Census Bureau 2102b).
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Table 6.7-4. Median Income of Study Area

Area L IEn Census Tract ML
Income Income
State of Minnesota $58,906 - -
ROC Average! $44 597 - -
Study Area
9701 $50,444
Roseau County $50,620 9702 $54,113
9704 $50,948
4603 $45,326
Lake of the Woods County $41,979
4604 $41,387
Beltrami County $44,038 4505 $39,628
Koochiching Count 7903 61,512
oochiching County $40,167 $
7905 $39,417
4801 $40,114
4804 $52,052
Itasca County $46,180
4806 $46,172
4810 $42,426
Study Area Average? $46,962

Source: US Census, 2008-2012 American Community Survey 5-Year Estimates
Notes:

! Average median income five county ROC

2 Average median income of 12 census tracts within ROC

Limited English Proficiency

For the population 5 years old and over, persons who do not speak English very well are
considered to have a Limited English Proficiency (LEP). Table 6.7-5 shows the LEP
characteristics of the Study Area, the ROC, and the state. In this comparison, the state has the
highest percentage of LEP individuals at 4.2 percent, followed by the Study Area with 0.8
percent, and the ROC with 0.7 percent (U.S. Census Bureau 2102c).

Table 6.7-5. Limited English Proficiency

Characteristic Study Area ROC S_tate ol
Minnesota
Population (5 years and over) 33,814 114,997 5,031,558
Limited English Proficiency (individuals) 271 820 212,619
Limited English Proficiency (percent) 0.8 0.7 4.2

Source: U.S. Census, 2008-2012 American Community Survey 5-Year Estimates

6.7.2

The Direct and Indirect Effects discussion that follows describes how persons in the Study Area
will be impacted by the Project Route Alternatives and Segment Options.

Direct and Indirect Effects
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Minority Populations

The proposed Project is not expected to impact minority populations. As described in Section 5:
Development of Alternatives, Route Alternatives examined in this document were identified
based on federal and state regulations, transmission line siting experience, and stakeholder
feedback. Efforts were made to route around tribal lands. Given the low proportion of minority
populations in the Study Area, the Project will not have a disproportionately high and adverse
affect on minority or low-income individuals or households, or have a high impact on any
individual or population.

As Table 6.7-6 shows, in terms of the Route Alternatives examined, 10 census tracts intersect the
Orange Route. Of the ten census tracts that make up the Orange Route, tract 9701 in Roseau
County has the highest percent minority (that is 13 percent). The combined total of minorities in
the census blocks crossed by the Orange Route is 1,601 people, which is approximately 5.2
percent of the total population within the ten census tracts. The percent of minorities within the
Orange Route does not exceed the ROC (U.S. Census Bureau 2102a). Selection and construction
of the Orange Route is not anticipated to have a disproportionately high or adverse affect on
minority or low-income individuals or households, or have a high impact on any individual or
population.

As Table 6.7-6 shows, ten census tracts intersect the Blue Route. Of the ten census tracts that
make up the Blue Route, tract 9701 in Roseau County has the highest percent minority (that is
13 percent). The combined total of minorities in the census blocks crossed by the Blue Route is
1,685 people, which is approximately 5.4 percent of the total population within the ten census
tracts. The percent of minorities within the Blue Route does not exceed the ROC (U.S. Census
Bureau 2102a). Selection and construction of the Blue Route is not anticipated to have a
disproportionately high or adverse affect on minority or low-income individuals or households,
or have a high impact on any individual or population.

When comparing the Route Alternatives, on average, those census tracts along the Blue Route at
5.4 percent have a slightly higher percentage of minority groups than those along the Orange
Route at 5.2 percent. However, neither Route Alternative is anticipated to have a
disproportionately high or adverse affect on minority or low-income individuals or households,
or have a high impact on any individual or population.
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Table 6.7-6. Minority Population Composition of Route Alternatives

Region Census Tract | Total Number of Number of Percent Minority Higher than
People in Census | Minority persons ROC? Yes/No
Tract
State of - - 804,266 15 No
Minnesota
ROC - - 16,220 13.2 -
Orange Route

9701 4,249 551 13.0 No
Roseau

9702 2,153 49 2.3 No
County

9704 3,596 62 1.7 No
Lake of the 4604 2,411 71 29 No
Woods
County
Beltrami 4505 1,714 28 1.6 No
County
Koochiching 7905 2,356 123 52 No
County

4801 2,541 93 3.7 No

4804 3,564 134 3.8 No
Itasca County

4810 5,861 443 7.6 No

4806 2,569 47 1.8 No
Orange Route Total 31,014 1,601 5.2 No

Blue Route

9701 4,249 551 13.0 No
Roseau

9702 2,153 49 2.3 No
County

9704 3,596 62 1.7 No
Lake of the 4604 2,411 71 29 No
Woods 4603 1,628 112 6.9 No
County
Koochiching 7905 2,356 123 52 No
County

4801 2,541 93 3.7 No

4804 3,564 134 3.8 No
Itasca County

4810 5,861 443 7.6 No

4806 2,569 47 1.8 No
Blue Route Total 30,928 1,685 5.4 No

Source: U.S. Census, American Community Survey 3- and 5-year Estimates 2008-2012.
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Poverty Levels and Income

When comparing the Route Alternatives, census tracts included along the Orange Route have a
slightly lower median income level, at $45,670, that those along the Blue Route, at $46,240. As
discussed in Section 6.5, Human Settlement, the Orange Route has a higher number of
residences located within it than the Blue Route does. Areas affected by the Route Alternatives
have a lower median income than the state median income of $58,906. However, both the
Orange and the Blue Routes are above the average median income of the ROC at $44,597 (U.S.
Census Bureau 2102b).

Three census tracts have higher poverty rates than the ROC: tract 4604, tract 4505 and 4801. At
22.8 percent, Lake of the Woods County census tract 4604 has the highest number of individuals
below the poverty level. Both the Orange Route and Blue Route cross this census tract. Both
Route Alternatives also cross census tract 4505, which has a poverty rate of 15.2 percent, which
is just slightly higher than the ROC. In addition, the Orange Route crosses tract 4505 which has
a poverty rate of 18.2.

Section 6.5, Human Settlement, has more information about potential right-of-way (ROW)
effects and references a study that indicates that homeowners near power lines may experience
negative impacts relative to property values. Other studies show that no negative effects occur,
or that effects are temporary.

Table 6.7-7. Median Income for the Route Alternatives

Area Census Tract Median Income P%rg\?;:tsfl_gsgw
State of Minnesota - $58,906 11.4
ROC Average! - $44,597 14.7
Orange Route
9701 $50,444 9.9
Roseau County 9702 $54,113 7.1
9704 $50,948 10.5
Lake of the Woods County 4604 $41,387 22.8
Beltrami County 4505 $39,628 18.2
Koochiching County 7905 $39,417 13.9
4801 $40,114 15.2
4804 $52,052 8.9
Itasca County
4810 $42,426 11.7
4806 $46,172 8.5
Orange Route Average $45,670 12.7
Blue Route
9701 $50,444 9.9
Roseau County 9702 $54,113 7.1
9704 $50,948 10.5
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Area Census Tract Median Income Percent of Below
Poverty Level
4603 $45,326 10.0
Lake of the Woods County
4604 $41,387 22.8
Koochiching County 7905 $39,417 13.9
4801 $40,114 15.2
4804 $52,052 8.9
Itasca County 4810 $42,426 11.7
4806 $46,172 8.5
Blue Route Average $46,240 11.9
Source: U.S. Census, 2008-2012 American Community Survey 5-Year Estimates

Note:
! Average median income five county ROC

Limited English Proficiency

Table 6.7-8 shows the LEP characteristics of both the Orange Route and Blue Route in
comparison to the Study Area, the ROC, and the state. In this comparison, the state has the
highest percentage of LEP individuals over the age of 5 at 4.2 percent, followed by the Orange
Route/Blue Route/Study Area with 0.8 percent, and the ROC with 0.7 percent (U.S. Census
Bureau 2102c).

Table 6.7-8. Route Comparison Limited English Proficiency

Characteristic %?Sfee Blue Route | Study Area ROC MSi:liteesgza
Population (5 years and over) 29,313 29,230 33,814 114,997 5,031,558
Limited English Proficiency 238 243 271 820 212,619
(number of individuals)

Limited English Proficiency 0.8 0.8 0.8 0.7 4.2
(percent)

Source: U.S. Census, 2008-2012 American Community Survey 5-Year Estimates

In summary, the Project will not have a disproportionately high and adverse affect on minority
populations, or have a high impact on any individual or population. Minority and low-income
individuals may experience construction related impacts in the same manner as other
individuals. These may include temporary construction impacts and operation and
maintenance impacts.

6.7.3 Segment Options

The Project does not anticipate that direct impacts on residents, as in the taking of a home or
business, will occur. The Orange Route includes J1 and ]2 Segment Options and the Blue Route
includes C1 and C2 Segment Options. In terms Segment Options, impacts will be the same as
those for the Routes, as described above.
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6.7.4 Mitigation

Impacts on low income or minority populations are not expected. No mitigation is proposed.
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6.8 Socioeconomic Factors

This section describes the socioeconomic factors that make up the Study Area and the potential
impacts of the Route Alternatives and Segment Options on socioeconomics.

The U.S. Census Bureau 2008-2012 American Community Survey (ACS) 5-Year Estimates data
was used to characterize population densities and leading industries by County (U.S. Census
Bureau 2012b). An economics study performed by the University of Minnesota — Duluth
Labovitz School of Business and Economics was used to describe potential economic impacts of
the Project to the Study Area (University of Minnesota 2013).

6.8.1 Existing Conditions

The Route Alternatives are located in Roseau, Lake of the Woods, Beltrami, Koochiching, and
Itasca counties, Minnesota. In 2012, county population was as follows: Roseau County 15,665;
Lake of the Woods County 4,039; Beltrami County 44,652; Koochiching County 13,293; Itasca
County 45,052 (U.S. Census Bureau 2012a). Demographic characteristics of the Route
Alternatives are contained in Section 6.7, Environmental Justice. Table 6.7-2 within Section 6.7
lists the specific U.S. Census tracts that the Route Alternatives cross, and Figure 6.7-1 shows the
location of the census tracks.

According to ACS estimates, the top-employing industries within the five counties include
manufacturing; retail trade; arts, entertainment, and recreation, and accommodation and food
services; and educational services and health care and social assistance (Table 6.8-1).
Unemployment rates (percent) in the five counties are as follows: Roseau County 2.7; Lake of
the Woods County 2.4; Beltrami County 6.9; Koochiching County 4.8; Itasca County 5.9 (U.S.
Census Bureau 2012b).

The location of residences along and near the Project, and the potential effects of constructing
and operating the Project on residential property values are discussed in Section 8.5, Human

Settlement.
Table 6.8-1. Leading Industries by County
Geographic Area Industry S\IGC)rflz‘gtrc(:);

Educational services and health care and social assistance 32.1
Retail trade 13.1

Beltrami County Arts, entertainment, and recreation, and accommodation & 111
food services )
Manufacturing 74
Educational services and health care and social assistance 27.0

Itasca County Retail trade 11.6
Manufacturing 11.2
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. Percent of
Geographic Area Industry Workforce
Arts, entertainment, and recreation, and accommodation & 10.0
food services ’
Educational services and health care and social assistance 21.2
Manufacturing 19.3
Koochiching County Retail trade 10.6
Arts, entertainment, and recreation, and accommodation & 8.8
food services '
Arts, entertainment, and recreation, and accommodation & oy
food services ’
Lake of the Woods Manufacturing 18.3
Count
y Retail trade 12.4
Educational services and health care and social assistance 11.7
Manufacturing 411
Educational services and health care and social assistance 17.3
Roseau County Retail trade 9.0
Arts, entertainment, and recreation, and accommodation & 71
food services )

6.8.2 Direct and Indirect Effects

In general, increasing transmission outlet capability and reliability will benefit northern
Minnesota on a regional basis, with direct benefits to Minnesota Power customers, particularly
near the Iron Range.

In a study to determine the potential economic impacts of the Project conducted by the
University of Minnesota—Duluth’s Labovitz School of Business and Economics (2013), 213 jobs
are estimated to be directly created from construction of the Project and 73 jobs are estimated to
be added in industries such as food service, healthcare, and building and professional services.
These economic benefits are temporary, lasting the duration of construction; it is not anticipated
that the Project will create new, permanent jobs in the Project area (University of Minnesota
2013).

If local contractors are used for portions of the construction, total wages and salaries paid to
contractors and workers in surrounding counties will contribute to the total personal income of
the region. Additional personal income will be generated for residents in the region and the
state by circulation and recirculation of dollars paid out by the Applicant as business
expenditures and state and local taxes.

The University of Minnesota-Duluth (2013) study also estimates that the Project will generate
approximately 28 million dollars in state and local taxes through compensation, business,
household, and corporation taxes. In addition, the study estimated there will be approximately
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875 million dollars of direct and indirect spending on goods and services needed to support
construction activities for expenditures of equipment, energy, fuel, operating supplies, and
other products.

Indirectly, the increased capability and reliability of the electric system to supply energy to
commercial and industrial users might contribute to the economic growth of the region. Long-
term positive economic impacts will result from the new utility infrastructure and will include
improved, more reliable utility service.

In summary, the availability of reliable power in the area will have a positive effect on local
businesses and the quality of services provided to the public and increase opportunity for
expanding the local economic base. The Project is not expected to have negative economic
impacts. The construction, operation, and maintenance of the Project will not negatively impact
the socioeconomic resources in the Study Area.

6.8.3 Mitigation

It is expected that impacts on socioeconomic factors will be temporary and beneficial. No
mitigation measures are proposed.

Docket No. E015/TL-14-21 Page 6.8-3 April 15, 2014



This page intentionally left blank



Route Permit Application Great Northern Transmission Line

6.9 Cultural Values

This section provides information about the existing cultural values in the Study Area and
describes identified values and possible effects from construction of the Project. For the
purposes of this analysis, the Study Area is comprised of the two Route Alternatives and
Segment Options. The potential impacts on cultural values could occur to residents, seasonal
visitors, or American Indian inhabitants and Tribes with a current or historic interest in the
Study Area.

For purposes of effects analysis, potential impacts were identified within the anticipated 200-
foot right-of-way (ROW). The analysis includes a review of cultural values—that is, shared
beliefs or attitudes in a given community that reinforce that community’s unity and sense of
identity — particularly as those values are reflected in specific aspects of the built or non-built
environment.

6.9.1 Existing Conditions

The Orange Route and Blue Route cross parts of Roseau, Beltrami (Orange Route only), Lake of
the Woods, Koochiching, and Itasca counties. The communities in these counties are not
marked by significant cultural differences. Within the U.S., they are part of a larger area that
Colin Woodard (2012) has termed “Yankeedom”, and share general values with communities in
the New England states. According to Woodard, these can be described as a middle-class ethos,
a general belief that government should be used for improving the lives of its citizens, and the
exertion of local political control (2012). In the book, Our Patchwork Nation, authors Dante
Chinni and James Gimpel used U.S. Census data to analyze the entire United States county by
county and provide a list of 12 distinct types of communities that comprise the nation (2010). In
Chinni and Gimpel's analysis, three of the five counties crossed by the Route Alternatives (that
is, Roseau, Lake of the Woods, and Koochiching counties) share traits characterized by the
Empty Nest-type communities, and the remaining two are characterized by either Boom Town
(that is, Beltrami County) or Service Worker Center (that is, Itasca County) communities.
Although there are major differences between these sectors, common traits (with the exception
of Boom Town) include that they predominantly are populated by older, primarily white,
mostly conservative people with incomes generally lower than the national average.
Presumably, these communities will have shared cultural values.

The Project is located in an area that was inhabited by numerous American Indian Tribes before
Euro-American settlement. Presently, the Anishinabe Tribe, which is the most prominent of
these Tribes, is still residing in the area. The Anishinabe reside in several reservations within
northern Minnesota. One of these federally recognized bands, the Red Lake Band of Chippewa,
hold more than 840,000 acres of land, most of which is within two large contiguous areas
around Upper and Lower Red Lake, but whose holdings also include hundreds of small parcels
spread throughout Beltrami, Clearwater, Lake of the Woods, Koochiching, Roseau, Pennington,
Marshall, Red Lake, and Polk counties. Another Anishinabe band, the Bois Forte Band of
Chippewa, have three reservation parcels within St. Louis, Koochiching, and Itasca counties.
Because the Anishinabe, and the Dakota people before them, once controlled all of the area,
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their concerns and values are likely to be more consistent throughout both Route Alternatives.
Although not all American Indian populations share the same values, American Indian
communities, and the Red Lake Band of Chippewa in particular, generally value a respect for
the natural environment and consideration of plants and animals that are embedded in
traditional cultural and spiritual expressions and practices. In this area of the country, cultural
values particularly are strong with respect to wild rice.

This Project will involve a Presidential Permit; the federal government has a responsibility to
consult with American Indian Tribes on a government-to-government basis. This consultation
has not yet taken place, and no specific attempts have been made to identify opinions of Tribes
that no longer reside in the area, but that may continue to have an interest in the Route
Alternatives. Therefore, it is not known what specific cultural values they ascribe to the area
and its resources, nor what the possible effects will be due to Project construction; these
considerations are expected to be addressed as the Section 106 consultation process proceeds.

Both the Orange Route and Blue Route pass through a small portion of the northwestern
agricultural area of the state, represented by Roseau County, and areas that include more
forested areas as one proceeds to the more southeasterly counties. Though not densely
populated, northern Minnesota largely was settled by Protestant German and Scandinavian
immigrants in the 19" century, and communities in the region may identify with those ethnic
heritages. The communities in the more agricultural areas to the west appear to have cultural
values that relate to the economic activities of agriculture, tourism, and manufacturing, while
those to the east will relate to mining, tourism, and manufacturing. Common themes mentioned
on the websites of regional cities and business communities stress hard work, optimism, and
appreciation of the natural world. The major values within the region include pragmatism,
appreciation and use of natural resources, individualism, political and social conservatism,
community pride, and economic well-being. Perusal of individual comments gathered by the
Applicant from the Project’s website (that is, www.greatnortherntransmission.com), public
meetings and email comments indicate that most comments were attempts to get clarification
on Route Alternatives and additional information, but 13 percent of comments brought up
concerns specifically relating to possible visual and environmental impacts, implying cultural
values of visual aesthetics of the landscape and sustained environmental conditions. Another
common concern of the public comments was with possible decreasing home or land values,
something that would be an understandable concern for people living on fixed incomes. This
would imply valuing a certain standard of living and quality of life.

6.9.2 Direct and Indirect Effects

The Applicant anticipates evaluating any effects on cultural values through continued
engagement with the public as the Project moves forward through the environmental review
process, and through careful compliance with the requirements of Section 106 of the National
Historic Preservation Act, as discussed in Section 6.16. However, given that the communities
within the Study Area are fairly homogenous, it would appear that neither Route Alternative
will have a greater effect on cultural values. The following are some typical values and possible
effects.
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Pragmatism

As stated above, there are few major differences in cultural values between the Orange Route
and the Blue Route. The people living along the Route Alternatives tend to value pragmatism as
seen by their concern for maintaining a certain standard of living. The Project’s public
involvement survey data suggests that there is a general understanding of the need for the
Project. However the local benefits of the Project, in the form of tax payments to county
government, may not be perceived as a direct benefit. If there is no perceived direct benefit in
better, more reliable energy to the communities, or if they sense it will inhibit their economic life
in relation to tourism, agriculture, or decreasing land values, and inadequate compensation for
use of their land, there could be adverse effects on the cultural values of pragmatism and
quality of life.

Natural Resource Appreciation and Use

As indicated in other sections of this Application, the proposed Project will have direct effects
on a number of natural resources to varying degrees, depending on the Route Alternative
selected. Impacts on the visual aesthetics of the Study Area depend on the location of the Project
in relation to observers and the immediate characteristics of the surrounding area. Visual
impacts will be less pronounced in an area that has low visibility or in an area where there are
many existing human-made intrusions, such as existing roads, buildings, and utility lines.

Traditional natural resource use activities such as hunting, fishing, wild rice harvesting, or
berry picking, are indications of cultural values tied to self-reliance and respect for tradition.
Many of these activities are carried out with others, indicating a value for social interaction. If a
community is hindered in completing these activities, it could degrade their sense of self-
reliance and result in loss of traditional knowledge, skills, and techniques. Direct effects on
natural resource use activities will depend on the requirements of the resource, the degree to
which that activity will be inhibited, and the Route Alternative that is selected. The Project may
have a positive effect in some cases. For example, opportunities for berry picking likely will
increase because of the conversion of forest lands to grasslands and shrub lands within the
Project ROW. Impacts on existing wild rice and riverine resources are not anticipated, as the
proposed Project will span rivers and deep-water wetlands.

Game animal populations are not expected to be affected by the Project. The Project is not
expected to have any negative impacts on hunting opportunities within the Study Area.

No indirect effects on natural resource appreciation and use are anticipated.

Individualism and Community Pride

The values of individualism and community pride are tied to the overall quality of life
experienced by the area’s residents. The basic elements of the community that are sources of
community pride include a shared sense of the natural beauty of the area, access to the natural
environment, and tourism. The Project will allow local residents to continue their overall
individual economic and social activities, and access to the natural environment and tourism is
not expected to be permanently and negatively affected by the Project. An impact on the sense
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of beauty of the natural environment could occur in areas where the Route Alternative comes
closest to occupied areas.

The construction of a new transmission line within a community setting has the potential to
impact the aesthetics of the area, although most of the Segment Options are hidden from
normal view as the areas crossed by the Route Alternatives are rural and remote. There may be
temporary disturbances to wildlife and vegetation during construction, but these impacts will
diminish and will not be a hindrance to residents and tourists in the long term. The Route
Alternatives do not cross any established recreation areas (for example, campgrounds and
similarly developed facilities), but do cross or come close to state forests and recreational trails.
The presence of new transmission lines will not hinder use of trails or forest areas for
recreational purposes, and therefore should not keep tourists away. Outdoor recreational and
tourism opportunities should continue to exist, and not affect community pride or individual
economic or social opportunities.

Overall, the Project is not expected to have lasting direct effects on the values of individualism
and community pride. Likewise, no indirect effects on natural resource appreciation and use are
anticipated.

Economic Well-being, Quality of Life, and Standard of Living

As discussed in Section 6.8, the proposed Project will have a positive temporary direct affect on
the local economy during construction. There should be no lasting negative impacts on
economic activities related to hunting, fishing, hiking, snowmobiling, and other recreational
activities where local businesses provide services to tourists for income.

No indirect effects on economic well-being, quality of life, and standard of living are
anticipated.

6.9.3 Mitigation

The proposed Project will include vegetative restoration using native species, to the extent
practicable. Water quality impacts that may affect wild rice are not anticipated and will be
minimized through the installation and maintenance of best management practices (BMPs).
Construction activities and timing will be announced through the Project website in an effort to
minimize conflicts with local recreational activities. The Applicant expects to address issues as
they might arise, using agreed-upon methods as outlined in a Programmatic Agreement
document as well as through the State and National Environmental Protection Act (NEPA)
scoping process.
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6.10 Aesthetics

This section describes the potential changes to visual aesthetics as related to the natural
landscape, recreation areas, transportation corridors, and human settlement. Mitigation
measures also are proposed.

The analysis in this chapter was developed based on data from the Minnesota Department of
Natural Resources (DNR), Minnesota Department of Transportation (DOT), Minnesota State
Historic Preservation Office (SHPO) and the National Register of Historic Places (NHRP), as
well as comments received from the public during open house meetings. Data is not presently
available to conduct a full analysis of the Project’s visual and aesthetic effects. Additional data
will be gathered, and additional analysis conducted, at the appropriate time.

6.10.1 Existing Conditions

Public Input

There are areas considered to be of high scenic integrity at points along both the Orange Route
and the Blue Route and the Segment Options as identified by the public and agency officials
during public open houses and agency meetings. Specifically, these areas include river and
open water features, public recreation areas, and scenic vistas, as discussed below. See also
Appendix C for meeting summaries.

Natural Landscape

The natural landscape crossed by the Route Alternatives and Segment Options in northern
Minnesota from the Canadian border to the Blackberry 500 kilovolt (kV) Substation is a mixture
of agriculture (primarily row crops), farmsteads, large open vistas, bogs, woody wetlands,
forested wetlands, forests, and lakes. The Study Area stretches more than 200 miles across
northern Minnesota, and includes potential observation points where the Route Alternatives
and Segment Options might be viewed. It is beneficial to divide the Project into four regions for
the purposes of characterizing the visual effects: northwest, central, east, and south. The natural
landscapes, from a visual impact perspective, correlate with Minnesota DNR’s Ecological
Classification System (ECS) subsection units. Figure 6.4.-1 in Section 6.4, Vegetation, depicts
ecological subsections.

— Northwest Region — Aspen Parklands: Western Roseau County is included in this
region. The Aspen Parklands region is a transitional subsection that consists of prairie,
brush land, woodland, and forest. Farmland (that is, row crops and pasture and hay
fields) also is very common in this region.

— Central Region — Agassiz Lowlands: Eastern Roseau, Lake of the Woods, northeastern
Beltrami, and western Koochiching counties. This subsection predominantly is
comprised of vast, flat, poorly drained peatlands, and upland sand ridges commonly
dominated by aspen and birch or jack pine forests and woodlands.

— Eastern Region — Littlefork-Vermillion Uplands: Eastern Koochiching County. The
Littlefork-Vermilion Uplands is another transitional subsection that mostly is flat, but
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includes some peatlands and is dominated by forest lands with some fens, black spruce
bogs, and forested swamps.

— Southern Region — St. Louis Moraines and Nashwauk Uplands: Itasca County. The St.
Louis Moraine and Nashwauk Uplands are steeper sloped forested landscapes with
areas of bogs and swamps.

Human Settlement

Residences

As described in Section 6.5, Human Settlement, the Project primarily is located in sparsely
populated rural areas of northern Minnesota. The settlements in much of the Study Area are
rural residents and farm buildings scattered along country roads.

Zones of denser residential development are located generally within cities and towns near the
Study Area (such as Roseau, Littlefork, Northome, and Taconite) and specifically along the Big
Fork River in Koochiching County, lakeshores in north central Itasca County, and in the narrow
central portion of the subsection from Turtle Lake and south to the mining areas of Coleraine-
Bovey of Itasca County.

Generally, the Route Alternatives and Segment Options are not located in a built environment,
though there are residences within and beyond the Route Alternatives and Segment Options
that will have views of the transmission line. The landscape vegetative cover will affect how
visible the Project is to residences.

Transportation

Motorists along any roadways crossed by the Route Alternatives or Segment Options will view
the transmission line. Section 6.24, Transportation and Figure 6.24-1 describe and depict
transportation corridors in the Study Area. Traffic volumes typically are highest on major roads
such as U.S. highways and state highways (see Section 6.24, Transportation, Tables 6.24-1 and
6.24-2). Waters of the Dancing Sky Scenic Byway (that is, state highway 11 in Roseau, Lake of
the Woods, and Koochiching counties) will be crossed by the Route Alternatives. Edge of the
Wilderness National Scenic Byway (that is, state highway 38 in Itasca County) is crossed by
Segment Option ]2 one mile south of Effie (see Appendix A, sheet 94). A Utility
Accommodation on Trunk Highway Right of Way (Form 2525) Permit is required by MnDOT to
cross state highway ROW; MnDOT will consider scenic and visual qualities of the state
highway crossing. The Orange and Blue Routes cross highway 11 adjacent to the existing 500
kV transmission line thereby, reducing additional visual intrusions along the Scenic Byway
(highway 11) (see Appendix A, sheet 7).

Recreation Areas

Big Bog State Recreation Area is the closest state-designated public recreation area to the Route
Alternatives or Segment Options. Big Bog State Recreation Area is located in Beltrami County
adjacent to the Orange Route along state highway 72 (see Appendix A, sheet 61). As discussed
in Section 6.22, there are numerous WMA'’s crossed by the Project. These may also be used for
recreational purposes.
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Trails located within the Study Area that could be considered scenic vantage points include the
Taconite Trail (used primarily for snowmobiling, see Appendix A, sheet 45-46); the Mesabi Trail
(see Appendix A, sheet 52); and numerous snowmobile trails sponsored and maintained by
local clubs, or maintained within the state forests (that is, Beltrami Island, Pine Island, George
Washington, Koochiching, and Big Fork/Big Fork River Canoe Trail). There is also an all-terrain
vehicle (ATV) trail (that is, Bemis Hill) in Roseau County (see Appendix A, sheet 10). Roseau
River WMA is one of 45 viewing stops along the Pine to Prairie Birding Trail; Roseau County
also includes the Lost River Snowmobile Trail (see Appendix A, sheets 2-4). In Koochiching
County, the Blue Ox/Caldwell/Lunstrom Trail follows U.S. Highway 71 (see Appendix A, sheets
29,71, 82, and 89). The Big Fork Canoe and Red Lake Canoe Trails are located in Koochiching
and Beltrami counties (see Appendix A, sheets 28, 79-80 and sheet 65, respectively). A complete
list of trails crossed by Route Alternatives or Segment Options can be found in Section 6.22,
Recreation and Tourism.

Historic Structures

Historic structures may be found in various locations throughout the Study Area. Data from
Minnesota SHPO and NRHP were obtained to identify historic structures along and near the
Route Alternatives and Segment Options. Section 6.16, Archaeological and Historic Resources,
describes historic resources in more detail.

6.10.2 Direct and Indirect Effects

The structure type, configuration, spacing and height will influence the visual effects of the
project. The Applicant is evaluating several structure types and configurations that will be used
for the Project, including: a self-supporting lattice tower, a lattice guyed-V structure, and a
lattice guyed delta structure. The Applicant currently estimates approximately four to five
structures per mile of transmission line. Generally, structures will be spaced approximately
1,000 to 1,400 feet apart, with longer or shorter spans as necessary.

The type of structure in any given section of transmission line will be dependent on land type
and land use. The Project structures will typically range in heights from approximately 100 feet
above ground to approximately 150 feet above ground, depending on the structure type and the
terrain. In some instances, such as where the Project crosses an existing transmission line, taller
structures may be required. In cultivated lands or in areas of intensive land use, the Applicant
anticipates utilizing self supporting lattice structures for the Project. In other areas where guy
wires will not significantly interfere with land use, the Project may be installed on one of the
guyed structure types.

More information on structure types can be found in Appendix D.

General Viewers Across the Natural Landscape

Visual impacts and overall changes in aesthetics will vary depending on the terrain,
topography, and vegetative cover of the natural landscape. Views of the transmission line
cannot be avoided completely due to its size and the open landscape in some portions of the
Study Area. The visual profile of transmission structures and conductors may influence the
perceived aesthetic quality of a view from a particular location.
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The Northwest Region is dominated by agricultural lands, open prairie, shrubland, and some
forested lands. In agricultural areas where the natural landscape generally is flat with few
visual obstructions (for example, tree rows and wind breaks), the transmission line may be
visible for at least 3 miles. A viewer’s degree of discernible detail decreases as physical distance
from an object increases (see Figure 6.10-1). Beyond 3 miles in physical distance, the outline of
the structures may still be visible from unobstructed views of the horizon. View of the
transmission line conductors will decrease rapidly as distance increases because of their small
size. The public generally has stated that the view of the transmission line in agricultural areas
will diminish the aesthetic value of the viewshed.

Figure 6.10-1. View of Existing 500kV Transmission Line in Agricultural Setting

The Central and Eastern Regions mostly are dominated by forest and wetlands of varying
types. Trees and woody vegetation will be cleared from the ROW and may cause a localized
reduction in scenic visual quality (see Figure 6.10-2). Trees surrounding the ROW will create a
visual obstruction for viewers standing nearby; however, those crossing the ROW will have a
clear view of the transmission line structures for several miles, as those structures extend above
the forest canopy. Both Route Alternatives parallel existing transmission lines through portions
of these areas; paralleling existing ROWs will reduce visual effects, since the public is
accustomed to viewing the existing transmission lines. Based on public comments, in areas that
do not have existing transmission lines, the Project may be viewed as an intrusion into the
natural viewshed. However, the intrusion will be less noticeable where it will be buffered by
forested vegetation.

The Southern Region of the Study Area has lakes, wetlands, and greater changes in elevation.
The Route Alternatives that cross near lakes will impact the viewshed of cabin owners and
residents located around those lakes. Lakes closest to the Route Alternatives and Segment
Options in Itasca County include: Deer, Bass, Larson, Coon, Rat, Klingepiel, Eve, Wilson, Tuber,
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Raddison, Napoleon, Little Bear, Bear, Wasson, Scooty, Hartley, Wolf, South Fork, Harrison,
Kennedy, Dollar, Shoal, Thirty, Thirtyone, Grass, Bray, Isaac, Snaptail, Crooked, Bass,
Lawrence, Lower Lawrence, Moose, Fourth Sucker, Rice, Dunning, Big Diamond, Little
Diamond, Holman, Twin, Bass (2"9), Loon, Foot, and Little Sand lakes (see Appendix A, sheets
40-53).

Transmission structures located on higher elevations than the surrounding natural landscape
could create a greater visual impact for a potentially longer distance than those on flat terrain.
The view of the transmission line structures will be buffered by forested vegetation in the
Southern Region.

Figure 6.10-2. Aerial View of Existing 500kV Transmission Line in Forested Setting

Local Residents

Residences are located within the Route Alternatives, but no residences are located within the
anticipated ROW for any of the Route Alternatives or Segment Options. Table 6.10-1 identifies
the number of residents proximate to the Route Alternatives and Segment Options.

Table 6.10-1. Residents within the Route Alternatives and Segment Options

Route Alternative or Segment Option Number of Homes
Orange Route 64
Blue Route 49
C1 0
C2 11
1 0
J2 6

Source: HDR Engineering, Inc. 2013
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Some residents have surrounded their homes with a mix of deciduous and coniferous trees that
serve as natural windbreaks, create shade, and enhance privacy. The presence of natural
windbreaks and tree rows may reduce the visual impact of the Project to the residence.

In the agricultural area of both Route Alternatives, there are existing transmission lines of
similar character to the Project. The perceived visual impact on these residents may be minimal
because the Project will be consistent with the existing viewshed. In other agricultural areas, the
visual impact may be more intrusive because the Project will introduce a new element into the
viewshed.

Visual impacts in forested areas are expected to be less pronounced; however, residents,
particularly cabin owners and other residents near the Big Fork River (Blue Route and Segment
Option C1), have expressed concern over the visual impact of the Project. Likewise, residents
and cabin owners in the Southern Region have expressed similar concerns.

Research indicates that visibility of transmission lines does not consistently affect property

value (Chalmers and Voorvaart, 2009). That said, visual effects to the property owner may

increase depending on proximity and location of the transmission line ROW and structures
with respect to a residence (Jackson and Pitts, 2010).

More information on human settlement as it pertains to residences and population density
within the Study Area can be found in Section 6.5, Human Settlement, and in Figure 6.5-1.

Highway Users

Major road vantage points of the Orange Route are U.S. highways 71 and 169 and Minnesota
highways 89, 11 (that is, Waters of the Dancing Sky Scenic Highway), 6, and 1. Major road
vantage points for the Blue Route are U.S. highways 71 and 169, Minnesota highways 11, 72,
and 1. The primary visual intrusion of the Project at these vantage points will occur at the
location where the transmission line crosses each feature (see Figure 6.10-3). If a feature is
parallel to the vantage point such that the transmission line will be viewed for a longer time,
then the impact is considered higher than if the transmission line runs perpendicular to the
vantage point. A perpendicular crossing of a vantage point minimizes the effects of the
transmission line for the viewer. The Orange and Blue Routes parallel 390t Street/County
Highway 118 for approximately 8 miles in northern Roseau County (see Appendix A, sheet 2).
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Figure 6.10-3. View of Existing 500kV Transmission Line and Corner Structure at Highway
Crossing

Recreation Area Users

Recreation Areas described in Section 6.22, Recreation and Tourism, may have visual impacts
from the Project. Big Bog Recreation Area (see Figure 6.10-4 and Appendix A, sheet 62), Big
Fork River Canoe Trail (see Appendix A, sheet 28), and other recreational trails crossed or
paralleled by the Route Alternatives or Segment Options will be impacted by the Project. .
Where the Orange Route is adjacent to the Big Bog State Recreation Area in Beltrami County
(see Appendix A, sheet 62), visual impact because of structures and conductors could be long-
term if they can be viewed from the boardwalk. Additional study is required to determine
potential impacts at this location.
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Figure 6.10-4. View of Big Bog State Recreation Area Boardwalk

Historic Structure Viewshed

Section 6.16, Archaeological and Historic Resources, describes the cultural resources within the
Study Area. Specifically, Tables 6.16-2 through 6.16-6 summarize the location and types of
cultural resources within the Route Alternatives and Segment Options. Visual impacts will
vary, as the cultural resources listed include: farmsteads, agricultural buildings, schools,
churches, cemeteries, bridges, mine and gravel pits, historic railroads, wells, and camps. The
aspects of setting, design, feeling and association of these resources may be compromised by
visual intrusions where such aspects contribute to the qualities that may make these various
types of properties eligible for the NRHP.

Construction

It is possible that construction activities will have a temporary impact on visual aesthetics.
Machinery and debris could be perceived as a visual nuisance.

6.10.3 Mitigation

The Route Alternatives and Segment Options have been developed to avoid cities, towns, and
rural residents to the greatest extent practicable. The Applicant proposes the following
mitigation measures:

— The Applicant will seek to minimize the negative visible impacts of the Project at site
specific locations, such as travel ways, recreation sites, and bodies of water with access
and residents.

— Minor shifts to the anticipated ROW will be evaluated once a Route Alternative is
chosen to further minimize impacts.

— Further evaluate potential visual impacts at the Big Bog State Recreation Area and work
with Minnesota DNR to identify mitigation, as appropriate.
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— Residences have been avoided and distances to residences and structures were
maximized during the development of the Route Alternatives and Segment Options to
the extent practical.

— The Project will parallel existing ROWs, to the extent practical, to minimize visual
impacts on farmlands, open spaces, and recreational areas.

— Crossing of Water of the Dancing Sky (that is, Minnesota Highway 11) will be
perpendicular to that highway and will be parallel to the existing 500 kV transmission
line.

— To the greatest extent possible, waterways will be spanned in the same location as
existing disturbances or ROWs; otherwise, the Applicant will seek to cross waterways
perpendicularly to the extent practical to minimize visual effects of recreational users.

— In most cases, the ROW will need to remain free of trees throughout construction and
operation of the Project; however, bushy shrubs and low-growing vegetation could be
allowed to regenerate in portions of the ROW to reduce, though not eliminate, the visual
impacts. Planting of visual screening will be considered on a case-by-case basis.

— The Applicant and its contractors will remove construction waste and scrap on a regular
schedule or at the end of each construction phase to minimize short-term visual impacts.
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6.11 Noise

This section describes the noise characteristics proximate to the Route Alternatives and Segment
Options and the potential impacts of the Route Alternatives and Segment Options on noise
conditions.

Noise is defined as unwanted sound. It may be comprised of a variety of sounds of different
intensities across the entire frequency spectrum. Noise is measured in units of decibels (dB) on
a logarithmic scale. Because human hearing is not equally sensitive to all frequencies of sound,
certain frequencies are given more weight. The A-weighted decibel (dBA) scale corresponds to
the sensitivity range for human hearing. A noise level change of 3 dBA is barely perceptible to
average human hearing. A 5 dBA change in noise level is clearly noticeable. A 10 dBA change
in noise level will be perceived as doubling (or halving) the loudness of the noise. For
reference, Table 6.11-1 shows noise levels associated with common, everyday sources,
providing context for the transmission line and substation noise levels discussed in the section.

Table 6.11-1. Common Noise Sources and Levels

Noise Source Sound Pressure Level (dBA)
Jet Engine (at 25 meters) 140
Jet Aircraft (at 100 meters) 130
Rock and Roll Concert 120
Pneumatic Chipper 110
Jointer/Planer 100
Chainsaw 90
Heavy Truck Traffic 80
Business Office 70
Conversational Speech 60
Library 50
Bedroom 40
Secluded Woods 30
Whisper 20

Source: Minnesota Pollution Control Agency (MPCA) 2008

In Minnesota, statistical descriptors (L10, L50) are used to evaluate noise levels and identify
noise impacts. The Minnesota Pollution Control Agency (MPCA) noise standards are expressed
as a range of permissible dBA within a one hour period. L10 is defined as the noise level, in
dBA, that may be exceeded 10 percent of the time, or for six minutes in an hour. L50 is the noise
level, in dBA, that may be exceeded 50 percent of the time, or for 30 minutes in an hour.

Land areas, such as picnic areas, churches, or commercial spaces, are assigned an activity
category based on the type of activities or use occurring in the area. Activity categories are then
categorized based on their sensitivity to traffic noise. The Noise Area Classification (NAC) is
listed in MPCA noise standards to distinguish the categories. Residential areas, churches, and
similar type land use activities are included in NAC-1; commercial-type land use activities are
included in NAC-2; and industrial-type land use activities are included in NAC-3.
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Table 6.11-2 identifies the established daytime and nighttime noise standards by NAC.

Table 6.11-2. Noise Standards by Noise Area Classification (dBA)

NAC Daytime Nighttime
L50 L10 L50 L10
1 60 65 50 55
2 65 70 65 70
3 75 80 75 80
6.11.1 Existing Conditions

Existing noise levels in the Study Area were estimated using methods contained in American
National Standards Institute (ANSI) acoustical standard ANSI S12.9 Part 3 2008.

Land use throughout the Study Area includes rural, forested, and undeveloped areas, with few
scattered residences and other small areas of localized development. Noise from natural
sources dominates the outdoor soundscape throughout most of the Study Area. This includes
noise from wind and vegetation, animals, and insects. Anthropogenic noise also exists near
roadways, homes, and other areas of human activity. Existing power lines are another minor
source of anthropogenic noise in the Study Area. At the site of the proposed substation,
existing transmission lines and substation equipment are notable noise sources.

Figure 6.11-1 presents estimates of typical daytime hourly average equivalent noise levels (Leq)
in urban and rural settings. The Leq is an energy-based average noise level, expressed using A-
weighted decibels (dBA). Information in this figure is based on an ANSI acoustical standard
ANSI 512.9 Part 3 2008, and is representative of the Study Area.

The primary land uses in the Study Area are forest and agricultural lands, with rural residential
populations. Typical noise sensitive receptors in the routes include residents and outdoor
recreation users. Current average noise levels in these areas are typically in the 30 to 40 dBA
range and are considered acceptable for residential land use activities. Ambient noise in rural
areas is commonly made up of rustling vegetation and infrequent vehicle pass-bys. Higher
ambient noise levels, typically 50 to 60 dBA, would be expected near roadways, urban areas,
and commercial and industrial properties.
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Figure 6.11-1. Representative Daytime Noise Levels (Leq) in dBA
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Figure 6.11-2 presents estimates of typical nighttime hourly average equivalent noise levels
(Leq) for land uses such as those found in in the Study Area. Figure 6.11-2 is based on ANSI
512.9 Part 3 2008.

Figure 6.11-2. Representative Nighttime Noise Levels (Leq) in dBA
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6.11.2 Direct and Indirect Effects

Direct audible noise impacts associated with the Project include increases in temporary noise
during the construction phase of the Project as well as permanent noise during its operation.
Impacts associated with the operation of the Project can further be defined to those associated
with the Project’s transmission line and substation components, respectively.
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Construction

Construction equipment, including heavy trucks and cranes, supporting equipment like air
compressors and concrete mixers, and potentially even helicopters, would generate temporary
noise in the area surrounding the construction site. Table 6.11-3 provides noise levels
experienced for typical construction equipment within 50 feet from the source of the noise.

Table 6.11-3. Typical Noise from Construction Equipment (dBA)

Typical Sources Sound Pressure Level (dBA)
Pump 76
Backhoe 80
Air Compressor 81
Mobile Crane 83
Concrete Mixer 85
Jack Hammer 88
Paver 89
Rock Drill 98
Pile Driver 101

Source: Federal Transit Administration (FTA) 2006

Transmission Line

Transmission line conductors produce noise under certain conditions. The level of noise
depends on conductor conditions, voltage level, and weather conditions. Generally, activity-
related noise levels during the operation and maintenance of substations and transmission lines
are minimal.

Noise emissions from transmission line conductors generally occur during heavy rain and wet
conductor conditions. In foggy, damp or rainy weather, transmission lines can create a
crackling sound due to corona discharges —the small amount of electricity ionizing the moist air
near the conductors. During heavy rain the background noise level of the rain is usually greater
than the noise from the transmission line. As a result, people do not normally hear noise from a
transmission line during heavy rain. During light rain, dense fog, snow and other times when
there is moisture in the air, transmission lines will produce audible noise equal to
approximately household background levels. During dry weather, audible noise from
transmission lines is barely perceptible.

The predicted L50 audible noise levels associated with the various structure configurations of
the Project are given in Table 6.11-4 for the edge of the ROW (100 feet from centerline). Where
the Project parallels existing transmission lines, the presence of another energized line nearby
will impact the audible noise profile around the parallel lines. Therefore, the predicted audible
noise levels associated with the various scenarios where the Project parallels existing
transmission lines are given in Table 6.11-5.

As indicated in Table 6.11-2 above, the most stringent MPCA noise standard is the nighttime
L50 limit for the land use category that includes residential areas (NAC-1), which is 50 dBA. The
calculated L50 values at the edge of ROW for the Project presented in Table 6.11-4 and Table
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6.11-5 below demonstrate that the audible noise associated with the Project will be within the
most stringent MPCA limitations in nearly all scenarios. Where the Project parallels the existing
500 kV line, the analysis results indicate that audible noise has the potential to reach 50.5 dBA
on an L50 basis at the edge of the common ROW for the two lines. Based on a review of aerial
photography using GIS technology, the nearest residence is approximately 2,000 feet away from
the ROW. At that distance, the projected audible noise levels attributable to the Project are
expected to attenuate to approximately 42 dBA or less on an L50 basis. Therefore, audible noise
is not anticipated to cause or contribute to an exceedence of the MPCA noise standards, even
where the Project parallels the existing 500 kV line.

Table 6.11-4. Predicted L50 Audible Noise Levels at Maximum Operating Voltage
Where Not Paralleling Existing Transmission Lines

Structure Type LSE%é\leo:)Sf R(SSVA)
500 kV Guyed-Delta 47.9
500 kV Guyed-V 47.2
500 kV Self-Supporting 47.2

Table 6.11-5. Predicted L50 Audible Noise Level at Maximum Operating Voltage
Where the Project Parallels Existing Transmission Lines

Structure Type LSEC()jglj\leOIc;cf R(SSVA)
Project: 500 kV Guyed-Delta 50.5
Existing: 500 kV Self-Supporting '
Project: 500 kV Guyed-V 504
Existing: 500 kV Self-Supporting
Project: 500 kV Self-Supporting 504
Existing: 500 kV Self-Supporting '
Project: 500 kV Guyed-Delta 50.2
Existing: 500 kV Guyed-Delta
Project: 500 kV Guyed-V 50.1
Existing: 500 kV Guyed-Delta
Project: 500 kV Self-Supporting 50.1
Existing: 500 kV Guyed-Delta ]
Project: 500 kV Guyed-Delta 185
Existing: 230 kV H-Frame
Project: 500 kV Guyed-V 479
Existing: 230 kV H-Frame ]
Project: 500 kV Self-Supporting 479
Existing: 230 kV H-Frame
Project: 500 kV Guyed-Delta 479
Existing: 115 kV H-Frame '
Project: 500 kV Guyed-V 472
Existing: 115 kV H-Frame
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L50 Noise (dBA)

Structure Type Edge of ROW

Project: 500 kV Self-Supporting

47.2
Existing: 115 kV H-Frame

Project: 500 kV Guyed-Delta
Existing: 115 kV H-Frame 47.9
Existing: 115 kV H-Frame

Project: 500 kV Guyed-V
Existing: 115 kV H-Frame 47.2
Existing: 115 kV H-Frame

Project: 500 kV Self-Supporting
Existing: 115 kV H-Frame 47.2
Existing: 115 kV H-Frame

Project: 500 kV Guyed-Delta
Existing: 115 kV H-Frame 48.2
Existing: 230 kV H-Frame

Project: 500 kV Guyed-V
Existing: 115 kV H-Frame 47.4
Existing: 230 kV H-Frame

Project: 500 kV Self-Supporting
Existing: 115 kV H-Frame 47.4
Existing: 230 kV H-Frame

Values were calculated using Bonneville Power Administration’s Corona and Field Effects
Program, Version 3.0. Because audible noise is particularly dependent on the voltage of the
transmission line, the values in the tables were calculated at the lines’ maximum continuous
operating voltage. Maximum continuous operating voltage is defined for the Project as the
nominal voltage plus 10 percent, in this case 550 kV. The maximum continuous operating
voltage associated with the existing 500 kV, 230 kV, and 115 kV transmission lines that the
Project may parallel is similarly defined as nominal voltage plus 10 percent. This results in
maximum continuous operating voltage levels of 550 kV, 253 kV, and 127 kV, respectively. In
accordance with Institute of Electrical and Electronics Engineers (IEEE) Standard 656-1992, IEEE
Standard for the Measurement of Audible Noise from Overhead Transmission Lines (1992), values were
calculated at a height of five feet above the ground.

More detailed results from the Applicant’s audible noise calculations, including audible noise
levels at various distances from ROW centerline and plots of the lateral profile of audible noise
level for each structure configuration, can be found in Appendix F.

Substation

At substations, audible noise is generated primarily by transformers. Noise from a transformer
is present whenever the transformer is energized and is nearly constant with only a slight
variation associated with the operation of cooling fans or pumps. Noise levels associated with
power transformers are highly dependent upon the size and voltage level of the transformers.
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The Project includes new 500/230 kV transformation located at the Blackberry 500 kV
Substation. The exact size, number, and location of Project transformers depends on the results
of electrical design optimization studies and final substation engineering, therefore calculations
similar to those provided for the Project’s transmission line are not appropriate at this time.
New substations and substation upgrades will be designed and constructed to comply with
state noise standards established by MPCA. Maximum and typical levels of audible noise
attributable to Project facilities will be calculated and field monitored as needed. The closest
receptor to the Blackberry 500 kV Substation is 995 feet away (see Appendix A, sheet 54).

Audible noise from transmission lines is not an intense noise source, and is therefore highly
localized. Analysis results indicate that audible noise associated with the Project will be in
compliance with the relevant MPCA noise standards at the edge of the Project ROW. Therefore
exceedances of the MPCA noise standards are not anticipated to occur outside of the Project
ROW, and mitigation measures are unnecessary.

The dominant noise sources at the proposed Blackberry 500 kV Substation are the 500/230 kV
transformers. Since these transformers have not been selected or sited yet, their audible noise
impact is hard to quantify. Best management practices (BMP) can effectively mitigate noise
from transformers at the substation. Sample BMP’s include:

e Purchasing low-noise transformers
e Siting the substation so it is not close to noise-sensitive land uses (residences)

e Path treatments such as a wooden noise wall around the transformers to reduce air-
borne noise

e Making sure the transformers are not installed on pilings that are directly coupled to
bedrock (to reduce ground-borne noise). This is particularly important if homes in the
vicinity of the substation have foundations that are coupled to the bedrock.
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6.12 Air Quality

This section describes air quality conditions within the Study Area and the potential impacts of
the Route Alternatives and Segment Options on those resources.

Air Quality Standards and other information was collected from the U.S. Environmental
Protection Agency (EPA) and Minnesota Rules to characterize Air Quality.

6.12.1 Existing Conditions

Air quality generally is determined by comparing monitored pollutant concentrations with
prescribed standards. The maximum level of a pollutant considered to be acceptable is specified
by EPA. The Clean Air Act established two types of National Ambient Air Quality Standards
(NAAQS). The primary standards set limits to protect public health, and the secondary
standards set limits to protect public welfare (United States Code [USC] 7409). EPA Office of Air
Quality Planning and Standards has set NAAQS for the following six criteria pollutants: ozone
(Os), nitrogen dioxide (NO2), carbon monoxide (CO), sulfur dioxide (502), respirable particulate
matter (PMi and PM:s), and lead (Pb). In addition, the state of Minnesota has set Ambient Air
Quality Standards (MAAQS) for hydrogen sulfide (H2S) and particulate matter (PM).

Tables 6.12-1 and 6.12-2 show the NAAQS and MAAQS for these pollutants, respectively,
expressed in parts per million (ppm), parts per billion (ppb), milligrams per cubic meter of air
(mg/m?3), or micrograms per cubic meter of air (ug/m?), as applicable. To determine compliance
with NAAQS, concentrations of pollutants are measured and averaged over a specified
duration (ranging from 1 hour to 1 year, depending on the pollutant and standard) for
comparison with the applicable standard. As shown in Table 6.12-1, the NAAQS for Oz is 0.075
ppm on an 8-hour averaging period (40 Code of Federal Regulations [CFR] Part 50). This
standard is based on the fourth highest 8-hour value in a year at a monitor, averaged over 3
years. The MAAQS for Os is 0.08 ppm (see Table 6.12-2), based upon the fourth highest 8-hour
daily maximum average in 1 year (Minnesota Rule 7009.0080).

Table 6.12-1. National Ambient Air Quality Standards

Primary
Pollutant and/or Averaging Time Level Form
Secondary
9 t illi
ii)r:c?; de | primary 8-hour (pp}:l; S PEr MHHOM T ot to be exceeded more than
(CO) 1-hour 35 ppm oriee per year
primary . ) 0.15 micrograms per
Lead (Pb) and Ia{\(:lrlange?) month cubic meter of air not to be exceeded
secondary & (ng /m3)!
100 parts per billion 98t percentile of 1-hour daily
Nit primary 1-hour (ppb) maximum concentrations,
d.l rc.):;;en PP averaged over 3 years
ioxide
(NO) primary
and Annual 53 ppb? annual mean
secondary
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Primary
Pollutant and/or Averaging Time Level Form
Secondary
primary annual fourth-highest daily
Ozone (Os) | and 8-hour 0.075 ppm? maximum 8-hr concentration,
secondary averaged over 3 years
1
primary Annual 12 ug /m? annual mean, averaged over 3
years
Particulate secondary | Annual 15 ug /m? annual mean, averaged over 3
matter years
PM.. i
(PM=3) Errlt:rlnary 4-hour 35 ug fmd 98t percentile, averaged over 3
years
secondary
Particulate | primary not to be exceeded more than
matter and 24-hour 150 pg /m3 once per year on average over 3
(PMo) secondary years
99th percentile of 1-hour daily
Sulfur primary 1-hour 75 ppb* maximum concentrations,
dioxide averaged over 3 years
SO ttob ded th
(502) secondary | 3-hour 0.5 ppm notto be exceeded more than
once per year

Source: U.S. Environmental Protection Agency (EPA) 2013

Notes:

! Final rule signed October 15, 2008. The 1978 lead standard (1.5 pg/m?® as a quarterly average) remains in effect until 1
year after an area is designated for the 2008 standard, except that in areas designated for the 1978 standard, the 1978
standard remains in effect until implementation plans to attain or maintain the 2008 standard are approved.

2The official level of the annual NO: standard is 0.053 ppm, equal to 53 ppb, which is shown here for the purpose of
clearer comparison to the 1-hour standard.

3Final rule signed March 12, 2008. The 1997 ozone standard (0.08 ppm, annual fourth-highest daily maximum 8-hour
concentration, averaged over 3 years) and related implementation rules remain in place. In 1997, EPA revoked the 1-
hour ozone standard (0.12 ppm, not to be exceeded more than once per year) in all areas, although some areas have
continued obligations under that standard (“anti-backsliding”). The 1-hour ozone standard is attained when the
expected number of days per calendar year with maximum hourly average concentrations above 0.12 ppm is less
than or equal to 1.

“Final rule signed June 2, 2010. The 1971 annual and 24-hour SO2 standards were revoked in that same rulemaking.
However, these standards remain in effect until 1 year after an area is designated for the 2010 standard, except in
areas designated nonattainment for the 1971 standards, where the 1971 standards remain in effect until
implementation plans to attain or maintain the 2010 standard are approved.
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Table 6.12-2. Minnesota Ambient Air Quality Standards

Primary
Pollutant and or Averaging Time Level Form
Secondary
i 9 part illi
rif:c())fi de E;gnary 8-hour (pl;;;)s per miion not to be exceeded more than
(CO) secondary | 1-hour 30 ppm orice per yeat
primary 1.5 micrograms per thmeti
t
Lead (Pb) | and calendar quarter | cubic meter of air arithmetic mean averaged over
secondary (ug /m?) a calendar quarter
Nitrogen primary
dioxide and Annual .05 ppm arithmetic mean
(NO2) secondary
daily maximum 8-hour average;
primary the standard is attained when
th f th 1
Ozone (O3) | and 8-hour 0.08 ppm ¢average of e aiuia’ —
secondar fourth-highest concentration is
y less than or equal to the
standard
Primary arithmetic mean; the standard is
attained when the annual mean
A 1 15. 3
Particulat z:j)n dar i >0ng /m concentration is less than or
n?rttl;l are Y equal to the standard
a
(PMas) imar the standard is attained when
' En d Y 24-hour 65 ne /m? the 98th percentile 24-hour
secondar Hg concentration is less than or
Y equal to the standard
arithmetic mean; the standard is
primary attained when the expected
and Annual 50 pug /m? number of days per calendar
Particulate | secondary year exceeding the standard is
matter less than or equal to one
(PMo) rimar the standard is attained when
En d Y 24-hour 150 ug /m? the annual mean concentration
secondar Hg is less than or equal to the
Y standard
primary Annual 80 pg /m? arithmetic mean
secondary | Annual 60 pg /m3 arithmetic mean
E;?ary 24-hour 365 pg /m? not to be exceeded more than
Sulfur secondary once per year
dioxide secondary® | 3-hour 915 ug /m3 not to be exceeded more than
(502) once per year
Hmar 3-hour 1300 pg /m? not to be exceeded more than
P Y He once per year
. E 5 not to be exceeded more than
primary 1-hour 1300 pg /m once per year
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Primary
Pollutant and or Averaging Time Level Form
Secondary
ttob ded th
Hydrogen | primary Yo-hour 0.05 ppm no. © be exceeded mote than
sulfide twice per year
(FLS) primary Vs-hour 0.03 ppm not to be exceeded more than
twice in any 5 consecutive days
primary Annual 75 pg /m? geometric mean
secondary | Annual 60 pg /m? geometric mean
Particulate not to be exceeded more than
1 - 3
matter primaty 24-hour 260 pg /m once per year
secondar 24-hour 150 pg /m not to be exceeded more than
Y He once per year

Source: U.S. Environmental Protection Agency (EPA) 2013; Minnesota Rules 7009.0080

Notes:

1 This standard only applies in Air Quality Control Regions 127 (includes the counties of Benton, Chisago, Isanti,
Kanabec, Mille Lacs, Pine, Sherburne, Stearns, and Wright), 129 (includes the counties of Aitkin, Carlton, Cook,
Itasca, Koochiching, Lake, and St. Louis), 130 (includes Clay County) and 132 (includes the counties of Becker,
Beltrami, Cass, Clearwater, Crow Wing, Douglas, Grant, Hubbard, Kittson, Lake of the Woods, Mahnomen, Marshall,
Morrison, Norman, Otter Tail, Pennington, Polk, Pope, Red Lake, Roseau, Stevens, Todd, Traverse, Wadena, and
Wilkin). Air Quality Control Regions are defined in Minnesota Rules 7009.0080.

The Study Area for this analysis of Air Quality consists of the counties where the emissions will
occur, which includes the counties impacted by the Route Alternatives: Roseau, Lake of the
Woods, Beltrami [Orange Route Alternative], Koochiching, and Itasca counties in northern
Minnesota.

Areas of special concern related to air quality are regions designated by the Clean Air Act as
federal Class I areas. Class I areas have been designated as requiring special attention in regard
to protecting and even improving the visibility in these areas. A Class I area is defined as
national parks greater than 6,000 acres, national wilderness or memorial parks greater than
5,000 acres, and inter-nation parks in existence since August 1977. The state of Minnesota
contains two Class I areas, Voyageurs National Park (in Koochiching and St. Louis counties)
and Boundary Waters Canoe Area (in St. Louis, Lake, and Cook counties). Neither of the Route
Alternatives passes through a Class I area.

The Minnesota Pollution Control Agency (MPCA) operates a network of approximately 53 air
quality monitoring sites throughout the state. This includes monitoring at three tribal sites, four
Interagency Monitoring of Protected Visual Environments sites, three Chemical Speciation
Network sites, and ten National Acid Deposition Program sites. The data collected through this
monitoring network are analyzed to determine compliance (and therefore, attainment status)
with the NAAQS. There are no air quality monitors within the Study Area. The air quality
monitors nearest to the Study Area are in Virginia, Minnesota (St. Louis County; PMzs, PMuo,
and Total Suspended Particulate ([TSP]/Metals), International Falls, Minnesota (St. Louis
County; PM2s, Os, and Acid Deposition), and Detroit Lakes, Minnesota (Becker County; PM:s
and Os).
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As of December 4, 2013, all counties within the Study Area are in attainment (or are
unclassifiable, to be treated as attainment) with NAAQS and MAAQS for all criteria pollutants.
Attainment areas are defined based on federal pollutant standards set by EPA. An attainment
area is a geographic area in which the level of a criteria air pollutant meets the NAAQS for that
pollutant.

6.12.2 Direct and Indirect Effects

The primary long-term air quality concerns related to transmission lines are ozone and nitrogen
oxide emissions surrounding the conductor due to corona discharges. Corona discharge
consists of the breakdown or ionization of air within a few centimeters or less of the conductors.
It occurs when the electric field intensity, or surface gradient, on the conductor exceeds
breakdown strength of air. Usually a water droplet or some imperfection, such as a scratch on
the conductor, is necessary to cause corona discharge. In general, monitored concentrations of
ozone due to corona discharge from transmission lines show no significant incremental ozone
concentrations at ground level, and minimal (0 to 8 ppb) concentrations at an elevation nearer to
the transmission line (Jeffers 1999). Typically, these concentrations are detected only during
heavy corona discharge in foul weather. Additional testing has shown that production of
nitrogen oxide due to corona discharges is approximately one-fourth of the production of ozone
due to corona discharges (Jeffers 1999).

Ozone is a very reactive form of oxygen and combines readily with other elements and
compounds in the atmosphere. Ozone forms naturally in the lower atmosphere from lightning
discharges and from reactions between solar ultraviolet radiation and air pollutants, such as
hydrocarbons from auto emissions. The natural production rate of ozone is directly
proportional to temperature and sunlight and inversely proportional to humidity. Humidity (or
moisture), the same factor that increases corona discharges from transmission lines, inhibits the
production of ozone. For these reasons, and the fact that the Study Area is in attainment for
both NAAQS and MAAQS, long-term emissions due to operation of either Route Alternatives
are not expected to have any direct or indirect effects on air quality, and are not expected to
cause or contribute to a violation of NAAQS and MAAQS. Long-term emissions are not
expected to be substantially different for one Route Alternative versus the other.

During construction of the Project, limited, temporary, and localized impacts on air quality
might occur during construction of either Route Alternative due to the disturbance of topsoil,
which raises fugitive dust particles. These short-term emissions will be influenced heavily by
weather conditions and the specific construction activity occurring. Temporary impacts from
fugitive dust will be minimized or avoided by using best management practices (BMPs). Oil
and other petroleum derivatives will not be used for dust control. Exhaust emissions, primarily
from diesel equipment, will vary according to the phase of construction and the specific
equipment used. Construction equipment will be operated properly and maintained in good
working order.

Due to the temporary and intermittent nature of these emissions and the fact that the Study
Area is in attainment for both NAAQS and MAAQS, short-term emissions due to construction
of either Route Alternative are not expected to have any short-term direct or indirect effects on

Docket No. E015/TL-14-21 Page 6.12-5 April 15, 2014



Route Permit Application Great Northern Transmission Line

air quality, and are not expected to cause or contribute to a violation of NAAQS and MAAQS.
Short-term emissions are not expected to be substantially different between Route Alternatives.

6.12.3 Mitigation

No direct or indirect effects on air quality from the proposed Project are expected, other than
the temporary, intermittent, and localized effects during construction, which will be minimized
or avoided by using BMPs. The Applicant proposed the following mitigation measures:

— The Applicant will retain an environmental inspector (EI) during Project construction.
Working on behalf of the Applicant, the EI will be responsible for understanding all of
the conditions of the Project’s environmental permits and to ensure that the contractors
abide by these conditions.

— Regular, frequent cleaning of construction equipment and vehicles on the right-of-way
(ROW) will occur.

— Restoration of cleared ROWs, storage areas, and access roads will minimize the extent of
disturbed areas and limit the potential for dust generation.

— All disturbed areas will be revegetated once construction is complete.
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6.13 Public Services and Utility Systems

This section describes the public services and existing utility systems within the Study Area and
the potential impacts of the Route Alternatives and Segment Options on this infrastructure.

Data from the Minnesota Geospatial Information Office (MNGeo) was used to identify existing
transmission lines and pipelines within the Study Area.

6.13.1 Existing Conditions

Public Services

Public Services is a term that generally denotes services provided by government entities to its
citizens. Public services are often those services that are used to benefit public health and safety,
such as education, emergency services (fire, ambulance, and police), potable water, waste
management (sanitary sewer), and utilities. Most public services are located near the urban
areas within and near the Study Area. Outside of urban areas, landowners are typically serviced
with privately-owned septic systems, drinking water wells, and aboveground propane and
natural gas tanks. Emergency fire services exist in some cities and towns near the Study Area.
County sheriffs and Minnesota Highway Patrol monitor county and state highways.

Existing Gas Pipelines

There are two gas pipelines within the Study Area. One is owned by Central Pipeline
Minnesota, Inc., and located near Warroad, Minnesota; the other, owned by Northern Natural
Gas Company, is located near the Blackberry 500 kV Substation site. No oil pipelines are located
within the Study Area. None of the Route Alternatives or Segment Options parallel an existing
pipeline (Figure 6.13-1).

The Orange and Blue Route Alternatives cross two gas pipelines; one owned by Northern
Natural Gas Company and the other owned by Central Pipeline Minnesota, Inc. (see Appendix
A, sheets 6 and 53/54).

Existing Flectric Transmission Lines

Electric transmission lines in the Study Area generally include 115 kV, 230 kV, and 500 kV lines.
The two main transmission lines in the Study Area are a 230 kV line owned by Minnkota Power
Cooperative and the Applicant, and a 500 kV line owned by Xcel Energy. Both of these existing
lines are tie lines between Manitoba and the United States that run from the Minnesota-
Manitoba border to the Iron Range in Minnesota. Both Route Alternatives cross existing 115 kV
and 230 kV transmission lines; the Blue Route Alternative crosses the existing 500 kV
transmission line owned by Xcel Energy twice (Figure 6.13-1) (see Appendix A, sheets 15

and 36).
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Figure 6.13-1. Existing Gas Pipelines and Electric Utility System
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The Orange Route Alternative parallels existing electric transmission line ROW for
approximately 66.4 miles, or 30 percent of its length. Of this 66.4 miles, approximately 1.9 miles
parallels the existing 230 kV tie line owned by Minnkota Power Cooperative; approximately
59.9 miles parallels the existing 500 kV tie line owned by Xcel Energy; and approximately 4.6
miles parallels existing 115 kV transmission lines owned by Minnesota Power. The Blue Route
Alternative parallels existing electric transmission line ROW for approximately 84.2 miles, or 38
percent of its length. Of this 84.2 miles, approximately 44.5 miles parallels the existing 230 kV tie
line owned by Minnkota Power Cooperative and the Applicant; 36.2 miles parallels the existing
500 kV tie line owned by Xcel Energy; and approximately 3.5 miles parallels existing 115 kV
transmission lines owned by Minnesota Power.

Only one Segment Option parallels existing transmission line ROW: C2 (36.2 miles).

6.13.2 Direct and Indirect Effects

Public Services

Potential temporary impacts on public services, mainly emergency services, could occur if
construction activities block or otherwise disrupt roadways and access. Once construction is
complete, the Project, including all Route Alternatives, will span all roads and therefore will not
impede emergency services or otherwise result in any permanent negative direct or indirect
effects on public services.

Existing Gas Pipelines

Depending on the Route Alternative selected, the transmission line will cross gas pipelines
twice.

Damage to underground pipelines could occur as a result of excavation and grading activity
during construction. The Applicant will utilize the Gopher State One-Call utility locating
service to identify and avoid temporary impacts on existing pipelines. Gas pipelines are not
common in the Study Area and therefore, impacts on gas and oil pipelines are not expected.

Existing Flectric Transmission Lines

The Orange and Blue Route Alternatives parallel existing electrical transmission lines for
approximately 66.4 miles and 84.2 miles, respectively. The anticipated ROW will be adjacent to,
but not within, existing transmission line ROW. Construction and operation of the Project will
not interfere with the operation of existing transmission lines as the appropriate separation
distance will be maintained for clearance and safety issues.

One of the existing transmission lines located within the Study Area is a 500 kV line owned by
Xcel Energy. After completion of the Riel Station Reliability Project in October 2014, this line
will originate at the Riel Substation near Winnipeg, Manitoba. From the Winnipeg area, the line
crosses the Minnesota-Manitoba border near Roseau, Minnesota, and connects to the Forbes
Substation on Minnesota’s Iron Range, where a second 500 kV line continues from Forbes to the
Chisago Substation near the Twin Cities. The Riel — Forbes 500 kV line is the largest of the four
existing transmission lines that connect Manitoba and the United States. As noted above, the
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Orange Route Alternative parallels this existing 500 kV line for 59.9 miles, while the Blue Route
Alternative parallels this existing 500 kV line for 36.2 miles. Because of the significance of the
Riel — Forbes 500 kV line and the fact that the Project is similar in size and purpose to the
existing 500 kV line, the Applicant considered the specific impact of these parallel route
segments.

The main impact of locating the Project adjacent to the existing 500 kV line is the perception the
physical proximity of the two 500 kV lines would increase the likelihood of an unexpected
simultaneous outage of both lines. In practice, unexpected transmission line outages are rare,
and simultaneous unexpected outages of parallel lines not sharing a common tower are even
rarer. Unexpected transmission line outages occur for a number of reasons. In this case the
primary concerns are with extreme weather events and equipment failures. Extreme weather
events including lightning, high winds, extreme icing, or tornadoes could result in a
simultaneous outage of both 500 kV lines if the localized effect at the parallel corridor was
extreme enough to cause significant damage to both lines. Similarly, the failure of transmission
line equipment such as conductors, shield wires, insulators, or structures could result in a
simultaneous or near-simultaneous outage if appropriate separation distance between the two
lines did not exist, allowing the failed equipment of one line to damage the other line. In both
cases — weather and equipment failures — the likelihood of an actual event severely impacting
both 500 kV lines can be greatly reduced by incorporating the appropriate transmission line
design considerations into the engineering of the Project.

Previously, an unexpected outage of the Riel — Forbes 500 kV line was the largest single
contingency in the Midcontinent Independent System Operator (MISO) footprint. With the
recent integration of the MISO South region utilities on December 19, 2013, this outage officially
became the second-largest single contingency in MISO. Without the Project, the incremental
transfers required by Minnesota Power’s agreements with Manitoba Hydro would cause more
power to flow on the Riel — Forbes 500 kV line, increasing the severity of an unexpected outage
of the line and potentially causing it to once again become the largest single contingency in
MISO. The Project, therefore, is designed to maintain or improve the performance of the Riel —
Forbes 500 kV line while facilitating the incremental transfers necessary to serve Minnesota
Power’s customers.

The reliability impact of the Riel — Forbes 500 kV line outage is currently addressed with a
special protection system (SPS). The existing SPS acts nearly instantaneously to reduce the
power transfer from Manitoba to the United States in the event of an unexpected outage of any
of the four existing tie lines between Manitoba and the United States, or combinations thereof.
As an additional Manitoba to United States tie line, the Project would also come under the
existing SPS. Therefore, the reliability impacts in the United States of an unexpected
simultaneous outage of both 500 kV tie lines would largely be addressed by the SPS and
corresponding power transfer reductions.
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6.13.3 Mitigation

The Applicant proposed the following mitigation measures:

— As construction progresses, information will be provided to local emergency services to
inform personnel of upcoming activity and impacts of the work as well as to plan for
emergency situations on the construction site, should they occur.

— The Applicant will coordinate and provide the necessary requirements for any short
term road or lane closure with the appropriate authority, including emergency services.

— Prior to construction, the Gopher State One-Call utility locating service will be utilized
to identify buried utilities that must be avoided during construction, including pipelines
and any associated distribution lines.

— The Applicant will also coordinate the appropriate construction measures to protect
buried pipelines or electric lines where they must be crossed by heavy equipment.

— If any disruptions to the electrical system are required during construction, the
Applicant or the contractor will contact the appropriate utility or electric cooperative to
schedule planned disruptions.

— The Applicant will address potential simultaneous outages of the Project and the
existing 500 kV line due to weather events by developing a weather study of the
Project’s Study Area to define and incorporate the appropriate design considerations
based on actual weather data. Based on the weather study, the design criteria for the
Project may be adjusted to increase the robustness of the design for those lengths where
the Project parallels the existing 500 kV transmission line.

— Where design criteria cannot fully address potential simultaneous outages due to
weather events, as is the case with tornadoes, the Applicant will consider further
mitigation as appropriate to enhance restorability. This could include more frequent use
of anti-cascade towers, maintaining an increased supply of emergency spare towers, or
even locating a permanent storage facility for emergency spares on or near the location
where the Project parallels the existing 500 kV transmission line.

— The Applicant will address potential simultaneous outages of the Project and the
existing 500 kV line due to lightning events by installing shield wires and single pole
tripping, a protective relay scheme that allows power to continue being transferred over
the line even if one of the three phases is struck by lightning. Since the majority of
lightning events only affect one phase of a transmission line, single pole tripping should
alleviate any concerns with simultaneous outages due to lightning.

— The Applicant will address potential simultaneous outages of the Project and the
existing 500 kV line due to equipment failures by maintaining appropriate separation
distances between the Project and the existing 500 kV transmission line.

— The Applicant will evaluate the steady state and dynamic performance of the regional
transmission system after a simultaneous outage of the two 500 kV transmission lines for
both north and south flow conditions in the electrical design optimization studies for the
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Project. These studies should identify any potential electrical problems with this event
and if there are any reasonable electrical design considerations that will improve the
performance of the system during this event.

— Once the Project is in service, the reliability impacts in the United States of a
simultaneous outage of the Project and the existing 500 kV line will be addressed by
modifying the existing SPS associated with the four current Manitoba to United States
tie lines to include the Project and associated facilities. In the event of an unexpected
simultaneous outage of the Project and the existing 500 kV line, the modified SPS will be
set up to preserve the integrity of the system based on the operating studies for the
Project.
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6.14 Radio, Television, and Cellular Telephone

This section describes the radio, television, and cellular telephone infrastructure within the
Study Area and the potential impacts of the Route Alternatives and Segment Options on that
infrastructure.

Communication tower data was obtained from the Federal Communications Commission (FCC)
and spatially analyzed in Geographic Information System (GIS) to determine direct and indirect
impacts.

6.14.1 Existing Conditions

Communications technologies identified within the Orange and Blue Route Alternatives and
Segment Options can be divided into two broad categories: omnidirectional and unidirectional
signals. Omnidirectional refers to those antennae that are able to transmit or receive signals in
any direction, whereas unidirectional refers to those antennae that are able to transmit or
receive signals in one direction. Microwave signals are unidirectional and all others (that is,
radio, television, communications, and cellular phone) are omnidirectional.

Omnidirectional Signals

Generally, transmission lines do not cause interference with omnidirectional radio, television, or
other communication antenna reception. While it is rare in everyday operations, four potential
interference sources do exist: gap discharges, corona discharges, shadowing effects, and
reflection effects.

Gap discharge interference is the most commonly noticed form of transmission line interference
with omnidirectional signals. Gap discharges may occur on transmission lines and distribution
lines where small gaps (that is, spaces) develop between mechanically connected metal parts.
As sparks discharge across a gap, they create the potential for electrical noise, which can occur
at any electrical line voltage. The degree of interference depends on the quality and strength of
the transmitted communication signal, the quality of the antenna system, and the distance
between the receiver and the electrical line. Gap discharges typically are not a design issue, but
tend to be associated with equipment maintenance, occurring at areas where gaps have formed
due to broken or ill fitted hardware (for example, clamps, insulators, and brackets). Because gap
discharges are a hardware issue, they can be repaired when they occur. While gap discharges
and their effects can happen on any electrical line, they typically occur on lower voltage
distribution lines. The gap discharge potential of larger transmission lines (like the Project)
tends to be minimized because there are fewer structures and a higher mechanical load on
hardware.

Corona discharges can generate radio frequency electrical interference. Corona discharges are a
potential issue with all transmission lines. They are caused when localized electric fields near an
energized conductor produce small electric discharges ionizing nearby air. Most often, the
reasons for corona discharge are related to irregularities on conductors, including scratches or
nicks, dust buildup, or water drops. The air ionization caused by corona discharges results in
energy loss and generates audible noise, radio noise, light, heat, and small amounts of ozone.
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The energy loss from corona discharges is minimized through the design process by selecting
conductors properly sized for the operating voltage of the line. In the case of the Project, a three-
conductor bundle in a delta arrangement was selected largely for this purpose. The potential for
radio and television signal interference due to corona discharges relates to the magnitude of the
transmission line-induced radio frequency noise compared to the strength of the broadcast
signals. Because radio frequency noise, like electric and magnetic fields, becomes significantly
weaker with distance from the transmission line conductors, very few practical interference
problems occur with existing transmission lines. In most cases, the strength of the radio or
television broadcast signal within a broadcaster’s primary coverage area is great enough to
prevent interference.

Shadowing and reflection effects typically are associated with large structures, such as high
buildings, that may cause reception problems by disturbing broadcast links and leading to poor
radio and television reception. Although the occurrence is rare, a transmission structure or the
conductor can create a shadow on adjoining properties that obstructs or reduces the transmitted
signal. Structure may cause a reflection or scattering of the signal. Reflected signals from a
structure result in the original signal breaking into two or more signals. Multipath reflection or
scattering interference can be caused by the combination of a signal that travels directly to the
receiver, and a signal reflected from the structure that travels a slightly longer distance, and
thus may be received slightly later by the receiver. If one signal arrives with significant delay
relative to the other, the picture quality of both analog and digital television broadcast signals
may be impacted. With analog broadcasts, a second image may appear on the receiver’s screen
and displace the other. This type of reception interference is known as ghosting or delayed
image. With digital broadcasts, the picture can become pixelated or freeze and become unstable.
The most significant factors affecting the potential for signal shadow and multipath reflection
are structure height above the surrounding landscape and the presence of large flat metallic
facades. Potential shadow and reflection effects from the Project tend to be minimized because
there are spaces between the members of the steel lattice structures and because the structures
will be placed up to 1,400 feet apart. Due to the spaces between the lattice elements and the
large spaces between individual structures, the Project’s structures do not create one large
obstacle, and broadcast signals should travel through the structures, minimizing the likelihood
of shadowing and reflection effects.

Microwave (Unidirectional) Signals

Microwave antennas are operated as high-frequency, unidirectional, point-to-point systems and
depend on line-of-sight between antenna receivers. These systems are unlikely to be affected
negatively by electrical noise, but could be affected by infrastructure located directly between
two microwave signal points.
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Existing Tower Locations

Communication tower locations were identified by accessing the FCC database (FCC 2012).
Based on the data available, both Route Alternatives include seven communication towers;
there are no communication towers within the anticipated ROW of any Route Alternative or
Segment Option (see Table 6.14-1). See Figure 6.14-1 for the locations of communication towers.

Table 6.14-1. Number of Towers within Each Segment Option

Route Alternative or Segment Option Number of Towers
Orange Route 7
Blue Route 7
C1 0
C2 11
] 0
J2 15

Source: FCC database (FCC 2012)
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Figure 6.14-1. Omnidirectional and Unidirectional Communication Towers
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6.14.2 Direct and Indirect Effects

The Applicant is not aware of any complaints related to radio or television interference
resulting from the operation of existing transmission lines located near the Route Alternatives
or Segment Options, and does not expect that such interference will be an issue. In addition,
there are no communication towers located in the anticipated ROW for the Route Alternatives
or Segment Alternatives; thus, construction of the Project will not directly affect any
communication towers.

No indirect impacts on omnidirectional communications are anticipated as the transmission line
hardware will be designed to reduce gap discharges and corona discharges. The transmission
line will be properly maintained to minimize gap discharges and corona discharges.

Interference from transmission line corona discharges associated with the Project could occur
for an amplitude modulation (AM) radio station within a station’s primary coverage area where
good reception existed before the Project was built. The situation is unlikely, however, because
AM radio frequency interference typically occurs immediately under a transmission line and
dissipates rapidly with increasing distance from the line.

Frequency modulation (FM) radio receivers usually do not pick up interference from
transmission lines because:

— Corona-generated radio frequency noise currents decrease in magnitude with increasing
frequency and are quite small in the FM broadcast band (88-108 Megahertz)

— The interference rejection properties inherent in FM radio systems make them virtually
immune to amplitude type disturbances.

Television reception could be impacted by the structures or the transmission line conductors.
The large size of these transmission line components might cause a shadowing effect that could
cause reception interferences.

In addition, corona-generated radio frequency noise and transmission line structure placement
could cause interference with television broadcast signals. Because digital reception is in most
cases considerably more tolerant of noise and somewhat less resistant to multipath reflections
(that is, reflections from structures) than analog broadcasts, interference is not anticipated.
However, if the noise level or reflections are great enough, they will impact digital television
reception.

Due to the higher frequencies of television broadcast signals (that is, 54 Megahertz and above),
a transmission line seldom causes reception problems within a station’s primary coverage area.
In the rare situation where the construction of the Project causes interference within a television
station’s primary coverage area, the Applicant will work with the affected viewers to correct the
problem. Usually any reception problem can be corrected with the addition of an outside
antenna.
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6.14.3 Mitigation

The Applicant proposes the following mitigation measures.

— If television or radio interference is caused by the operation of the proposed facilities in
those areas where good reception was available prior to construction of the Project, the
Applicant will inspect and repair loose or damaged hardware in the transmission line,
or take other necessary action to restore reception to the present level, including the
appropriate modification of receiving antenna systems if necessary.

— If interference from corona discharges does occur for an AM radio station within a
station’s primary coverage area with good reception before the Project was built,
satisfactory reception can be obtained by appropriate modification of the receiving
antenna system.

— A two-way mobile radio located immediately adjacent to and behind a large metallic
structure (such as a steel transmission line structure) may experience interference
because of the signal blocking effects of the structure. Moving either mobile unit by less
than 50 feet so that the metallic structure is no longer immediately between the two
units should restore communications.

— If television interference is caused by the operation of the Project, the Applicant will
inspect and repair any loose or damaged hardware in the transmission line or take other
necessary action to restore reception to the present level.

— If necessary, the Applicant will work with tower operators to resolve any issues directly
related to the Project.

Radio frequency noise is not an issue for cellular phones because it is almost non-existent in the
frequency range for cellular-type phones, and the technology used by cellular phones is
superior to that used in two-way mobile radio units.
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6.15 Electric and Magnetic Fields

This section describes electric and magnetic fields and stray voltage, which are phenomenon
associated with electrical energy sources. It also describes how these phenomena are related to
human health.

Many sources relating to each specific phenomenon are cited in the text below and provide a
context for the impacts and mitigation discussions.

6.15.1 Existing Conditions

Electric and magnetic fields (EMF) are invisible lines of force that are present anywhere
electricity is produced or used, including around electric appliances and any wire that is
conducting electricity. The term EMF is typically used to refer to electric and magnetic fields
that are coupled together. For the lower frequencies associated with power lines (referred to as
extremely low frequency or ELF), electric and magnetic fields are relatively decoupled and
should be described separately in terms of kilovolts per meter (kV/m) and milliGauss (mG),
respectively.

Electric Fields

Voltage on any wire (that is, conductor) produces an electric field in the area surrounding the
wire. The electric field associated with a high-voltage transmission line extends from the
energized conductors to other nearby objects, such as the ground, structures, vegetation,
buildings, and vehicles. The intensity of electric field associated with a high voltage
transmission line is proportional to the voltage of the line, and becomes weaker with increasing
distance from the line conductors. Nearby trees and building material also greatly reduce the
strength of transmission line electric fields.

When an electric field reaches a nearby conductive object, such as a vehicle or a metal fence, it
induces a voltage on the object. The magnitude of the induced voltage is dependent on many
factors, including the object’s capacitance, shape, size, orientation, location, resistance to
ground, and the weather conditions. If the object is insulated or semi-insulated from the ground
and a person touches it, a small current will pass through the person’s body to the ground. This
might be accompanied by a spark discharge and mild shock, similar to what can occur when a
person walks across a carpet and touches a grounded object, like a door knob, or another
person.

The main concern with induced voltage on an object is not the level of induced voltage, but the
current that flows through a person to the ground when the person touches the object. To
ensure that any discharge does not reach unsafe levels, the National Electrical Safety Code
(NESC) requires that any discharge be less than 5 milliAmperes (mA). While there is not an
official state or federal standard for transmission line electric fields, the Minnesota
Environmental Quality Board (EQB) has historically enforced a maximum electric field limit of
8 kV/m measured at one meter above ground for new transmission line projects. This limit was
designed, consistent with the NESC spark discharge limit, to prevent serious hazard from
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shocks when touching large conductive objects under AC transmission lines of 500 kV or
greater.

Electric field strength is measured in units of voltage density, expressed as volts per meter
(V/m) or kilovolts per meter (kV/m). Transmission line electric fields are typically measured at 1
meter above the ground.

Magnetic Fields

Current passing through any conductive material, including a wire, produces a magnetic field
in the area around that material. The current flowing through the conductors of a high-voltage
transmission line generates a magnetic field that, in similar fashion to the electric field, extends
from the energized conductors to nearby objects. The intensity of the magnetic field associated
with a high-voltage transmission line is proportional to the amount of current flowing through
the line conductors, and rapidly weakens with increasing distance from the line conductors.
Unlike electric fields, magnetic fields are not substantially affected by the presence of trees,
buildings, or other solid structures nearby. The magnetic field is expressed in units of magnetic
flux density, expressed as Gauss (G) or mG.

Electric and Magnetic Fields Health Effects Research

The question of whether exposure to power-frequency (60 Hertz [Hz]) magnetic fields can cause
biological responses or adverse health effects has been the subject of considerable research for
the past three decades. The most recent and exhaustive reviews of the health effects from
power-frequency fields conclude that the evidence of health risk is minimal. The National
Institute of Environmental Health Sciences (NIEHS) issued its final report, NIEHS Report on
Health Effects from Exposure to Power-Line Frequency Electric and Magnetic Fields, on June 15, 1999,
following 6 years of intensive research (NIEHS 1999). In the report, NIEHS concluded that the
scientific evidence linking EMF exposures with health risks is weak and that this finding does
not warrant aggressive regulatory concern. However, in light of the weak scientific evidence
supporting some association between EMF and health effects and the fact that exposure to
electricity is common in the U.S., NIEHS stated that passive regulatory action, such as
providing public education on reducing exposures, is warranted.

The U.S. Environmental Protection Agency (EPA) has come to a similar conclusion about the
link between adverse health effects, specifically childhood leukemia, and power-frequency EMF
exposure (EPA 2012). On its website, EPA states:

Many people are concerned about potential adverse health effects. Much of the
research about power lines and potential health effects is inconclusive. Despite
more than two decades of research to determine whether elevated EMF
exposure, principally to magnetic fields, is related to an increased risk of
childhood leukemia, there is still no definitive answer. The general scientific
consensus is that, thus far, the evidence available is weak and is not sufficient to
establish a definitive cause-effect relationship.

Docket No. E015/TL-14-21 Page 6.15-2 April 15, 2014



Route Permit Application Great Northern Transmission Line

Minnesota, California, and Wisconsin have each conducted their own literature reviews or
research to examine this issue. In 2002, Minnesota formed an Interagency Working Group to
evaluate the research and develop policy recommendations to protect the public health from
any potential problems arising from EMF effects associated with high-voltage transmission
lines. The Minnesota Department of Health published the Working Group’s findings in A White
Paper on Electric and Magnetic Field (EMF) Policy and Mitigation Options (Minnesota Department
of Health 2002). The Working Group summarized its findings as follows:

Research on the health effects of EMF has been carried out since the 1970s.
Epidemiological studies have mixed results — some have shown no statistically
significant association between exposure to EMF and health effects, some have
shown a weak association. More recently, laboratory studies have failed to show
such an association, or to establish a biological mechanism for how magnetic
fields may cause cancer. A number of scientific panels convened by national and
international health agencies and the United States Congress have reviewed the
research carried out to date. Most researchers concluded that there is insufficient
evidence to prove an association between EMF and health effects; however many
of them also concluded that there is insufficient evidence to prove that EMF
exposure is safe.

Most recently, results of a large epidemiological study were published presenting the findings
of a case-control study that investigated risks of adult cancers in relation to distance and the
ELF magnetic fields from high-voltage overhead transmission lines (Elliott et al. 2013). The
study examined National Cancer Registry Data in England and Wales from 1974 to 2008. The
data examined included 7,823 leukemia, 6,781 brain and central nervous system, 9,153
malignant melanoma, and 29,202 female breast cancer cases. Case cancers were individuals 17
to 74 years old diagnosed between 1974 and 2008, and lived within 1,000 meters (that is, 3,280
feet) of a high-voltage overhead transmission line. The transmission lines included in the study
were 400 kV, 275 kV, and 132 kV transmission lines across England and Wales. The study also
included 79,507 controls frequency-matched on year and region. The controls were individuals
selected from a range of cancers not considered to be associated with electric and magnetic
fields. They found that the results do not support an epidemiological association of adult
cancers with proximity to residential magnetic fields from high-voltage overhead transmission
lines.

There are currently no federal guidelines pertaining to magnetic field exposure beneath a high-
voltage transmission line. The Minnesota Public Utilities Commission (PUC) has addressed the
matter with respect to new transmission lines in a number of separate dockets over the past few
years. In its September 12, 2012, Order in PUC Docket Number E-002/TL-11-800 for the North
Rochester to Chester 161 kV transmission line, PUC approved and adopted the following
findings with regard to magnetic field exposure:

107. There are no State of Minnesota or federal standards for exposure to
magnetic fields from transmission lines. Florida, Massachusetts, and New York
have established standards for magnetic field exposure at the edge of
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transmission line rights-of-way. These standards are 150 mG, 85 mG, and 200
mG respectively.

108. The International Commission on Non-Ionizing Radiation Protection
(ICNIRP) has developed standards for magnetic field exposure. The ICNIRP
standard for magnetic field exposure for the general public is 2,000 mG.

109. Epidemiological studies have shown an association between magnetic field
exposure and health risks for children. Epidemiological studies, clinical studies,
and cellular studies have shown no association between magnetic field exposure
and health risks for adults. No studies have established a causal relationship
between magnetic field exposure and adverse health impacts.

110. The estimated magnetic fields for the project are below all standards
adopted by other states and below international standards. No adverse health
impacts from magnetic fields are anticipated for persons living or working near
the project.

Stray Voltage

Stray voltage is a condition that can occur on the electric service entrances to structures from
distribution lines —not transmission lines. More precisely, stray voltage is a voltage that exists
between the neutral wire of the service entrance and grounded objects in buildings such as
barns and milking parlors.

Transmission lines do not, by themselves, create stray voltage because they do not connect to
businesses or residences. However, transmission lines can induce stray voltage on a distribution
circuit that is parallel and immediately under the transmission line. Appropriate measures will
be taken to prevent stray voltage problems when the proposed Project parallels or crosses
distribution lines.

6.15.2 Direct and Indirect Effects

Electric Fields

The predicted intensity of electric fields associated with the various structure configurations of
the Project are given in Table 6.15-1 for the edge of the ROW (100 feet from centerline) and at
the location where the maximum electric field will be experienced. Where the Project parallels
existing transmission lines, the presence of another energized line nearby will impact the
electric field profile around the parallel lines. Therefore, the predicted intensity of electric fields
associated with the various scenarios where the Project parallels existing transmission lines are
given in Table 6.15-2.

Values were calculated using Bonneville Power Administration’s Corona and Field Effects
Program, Version 3.0. Because electric fields are particularly dependent on the voltage of the
transmission line, the values in the tables were calculated at the lines’ maximum continuous
operating voltage. Maximum continuous operating voltage is defined for the Project as the
nominal voltage plus 10 percent, in this case 550 kV. The maximum continuous operating
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voltage associated with the existing 500 kV, 230 kV, and 115 kV transmission lines that the
Project may parallel is similarly defined as nominal voltage plus 10 percent. As indicated in
Table 6.15-2 below, this results in maximum continuous operating voltage levels of 550 kV, 253
kV, and 127 kV, respectively. In accordance with Institute of Electrical and Electronics Engineers
(IEEE) Standard 644-1994 (R2008), IEEE Standard Procedures for Measurement of Power Frequency
Electric and Magnetic Fields From AC Power Lines, values were calculated at minimum conductor-
to-ground clearance (that is, mid-span) at a height of 1 meter above ground.

Table 6.15-1. Predicted Intensity of Electric Fields at Maximum Operating Voltage
Where Not Paralleling Existing Transmission Lines

Edge of ROW Maximum Overall
Structure Type Line Intensity Intensity Distance fI'OI’n
Voltage (mG) (mG) ROW Centerline
(feet)
500 kV Guyed-Delta 550 kV 1.330 6.613 31.2
500 kV Guyed-V 550 kV 2.325 7.122 43.8
500 kV Self-Supporting 550 kV 2.325 7.122 43.8

Table 6.15-2. Predicted Intensity of Electric Fields at Maximum Operating Voltage Where
the Project Parallels Existing Transmission Lines

Edge of ROW Maximum Overall

Structure Type Line Intensity Intensity Distance from

Voltage (MG) (MG) ROW Centerline
(feet)
Excuing 500 KV St Supporing, | s0kv | 172 0652 312
llzf(?:tefrt;g(())é( ZVG;e}Ife-CS:\;porting ggg EX 2.358 7.156 43.8
Ercuing 500 KV St Supportig | _os0kv | 28 7156 o
Eisting 500 KV Gupedbelta | 30kv |17 0627 312
Exiuing SO0V GuyedDeta | ss0kv | 2% 739 155
st 500 kv Guyenrpelta | _sokv | 23 7159 88
Bsing 230V oframe | iy | 17 o624 512
Eriping 0KV HoFrame ok |2 701 58
S I - o5
Bsing 1154V opame | v | 1 6.2 512
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Edge of ROW Maximum Overall
Structure Type Line Intensity Intensity Distance from
Voltage (MG) (MG) ROW Centerline
(feet)
Project: 500 kV Guyed-V 550 kV
Existing: 115 kV H-Frame 127 kV 2321 7:130 438
Project: 500 kV Self-Supporting 550 kV
Existing: 115 kV H-Frame 127 kV 2321 7130 438
Project: 500 kV Guyed-Delta 550 kV
Existing: 115 kV H-Frame 127 kV 1.330 6.637 31.2
Existing: 115 kV H-Frame 127 kV
Project: 500 kV Guyed-V 550 kV
Existing: 115 kV H-Frame 127 kV 2.322 7.141 43.8
Existing: 115 kV H-Frame 127 kV
Project: 500 kV Self-Supporting 550 kV
Existing: 115 kV H-Frame 127 kV 2.322 7.141 43.8
Existing: 115 kV H-Frame 127 kV
Project: 500 kV Guyed-Delta 550 kV
Existing: 115 kV H-Frame 127 kV 1.338 6.625 31.2
Existing: 230 kV H-Frame 253 kV
Project: 500 kV Guyed-V 550 kV
Existing: 115 kV H-Frame 127 kV 2.332 7.127 43.8
Existing: 230 kV H-Frame 253 kV
Project: 500 kV Self-Supporting 550 kV
Existing: 115 kV H-Frame 127 kV 2.332 7.127 43.8
Existing: 230 kV H-Frame 253 kV

More detailed results from the Applicant’s electric field calculations, including predicted
electric field levels at various distances from ROW centerline and plots of the lateral profile of
electric field levels for each structure configuration, can be found in Appendix L.

Based on the maximum calculated intensity of electric field shown in Tables 6.15-1 and 6.15-2
below (7.156 kV/m), the Applicant has calculated the approximate spark discharge from a
typical school bus (40 feet long by 8.5 feet wide by 10.75 feet high) stopped at mid-span under a
500 kV transmission line. The modeling shows that the spark discharge current will be
approximately 3.83 mA, which is within the 5 mA limit deemed safe by the NESC. Where
appropriate, the Applicant will work with affected landowners to ensure that fixed objects, such
as a fence or other large permanent conductive object proximate to, or parallel to the
transmission line, are appropriately grounded to further reduce the likelihood of shock hazard.
As stated above, EQB has historically enforced a maximum electric field limit of 8 kV/m
measured at 1 meter above the ground for transmission line projects. As demonstrated in Tables
6.15-1 and 6.15-2, the Project will also comply with the EQB standard.

Other potential impacts of electric fields include interference with the operation of pacemakers
and implantable cardioverter-defibrillators (ICDs). Interference with implanted cardiac devices
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can occur if the electric field intensity is high enough to induce sufficient body currents to cause
interaction. In general, the response depends on the make and model of the device as well as the
individual’s height, build, and physical orientation with respect to the electric field. Pacemaker
manufactures such as, Medtronic and Guidant, have indicated that modern cardiac devices are
much less susceptible to interactions with electric fields than older unipolar designs. A recent
study (Scholten et al. 2005) concludes that the risk of interference inhibition of unipolar cardiac
pacemakers from high-voltage transmission lines in everyday life is small. In 2007, Minnesota
Power and Xcel Energy conducted studies with Medtronic to evaluate the impact of the electric
tields associated with existing 115 kV, 230 kV, 345 kV, and 500 kV transmission lines on
implantable medical devices. The analysis was based on real life public exposure levels under
actual transmission lines in Minnesota; no adverse interaction with pacemakers or ICDs
occurred (University of Minnesota Power Systems Conference Proceedings 2007). The analysis
concluded that, although interaction may be possible in unique situations, device interaction
due to typical public exposure would be rare.

In the unlikely event a pacemaker is impacted, the effect is typically a temporary asynchronous
pacing. The pacemaker will return to its normal operation when the person moves away from
the source of the interference.

Magnetic Fields

The predicted intensity of magnetic fields associated with the various structure configurations
of the Project are given in Tables 6.15-3 and 6.15-5 for the edge of the ROW (100 feet from
centerline) and at the location where the maximum magnetic field will be experienced. Where
the Project parallels existing transmission lines, the presence of another energized line nearby
will impact the magnetic field profile around the parallel lines. Therefore, the predicted
intensity of magnetic fields associated with the various scenarios where the Project parallels
existing transmission lines are given in Tables 6.15-4 and 6.15-6.

Values were calculated using Bonneville Power Administration’s Corona and Field Effects
Program, Version 3.0. Because magnetic fields are particularly dependent on the current
flowing on the transmission line, magnetic field information is provided for two conditions: the
maximum continuous rating of the Project (Tables 6.15-3 and 6.15-4) and the projected peak
loading when the Project is in service (Tables 6.15-5 and 6.15-6).

Maximum continuous rating is defined for the Project as the expected capacity of the
transmission line based on the most limiting piece of equipment connected to it. In this case, the
Project’s maximum continuous rating is 2,000 Amps based on the likely rating of the Project’s
series capacitor banks, which are necessary for the reliable operation of the transmission line.
The projected peak loading of the Project—1,024 Amps—was derived from power system
modeling of the Project under system normal conditions in a 2020 summer off-peak case with
high Manitoba—United States transfers. The maximum continuous rating and projected peak
loading associated with the existing 500 kV, 230 kV, and 115 kV transmission lines that the
Project may parallel were derived in similar fashion and are given in the tables below. In
accordance with IEEE Standard 644-1994 (R2008), IEEE Standard Procedures for Measurement of
Power Frequency Electric and Magnetic Fields From AC Power Lines, values were calculated at
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minimum conductor-to-ground clearance (that is, mid-span) at a height of 1 meter above
ground.

Table 6.15-3. Predicted Intensity of Magnetic Fields at Maximum Continuous Rating
Where Not Paralleling Existing Transmission Lines

Edge of ROW Maximum Overall
Line F : i
Structure Type Intensity Intensity Distance from
P Current (MG) (mG) ROW Centerline
(feet)

500 kV Guyed-Delta 2,000 A 52.94 258.11 0
500 kV Guyed-V 2,000 A 88.54 293.67 18.8
500 kV Self-Supporting 2,000 A 88.54 293.67 18.8

Table 6.15-4. Predicted Intensity of Magnetic Fields at Maximum Continuous Rating

Where the Project Parallels Existing Transmission Lines

Edge of ROW Maximum Overall
Structure Type Ctlj_lipeent In'z(r-:'nné)ity In?;né)ity R%W?gﬁtg?me

(feet)
Ercuing 500 kv St Supporing,_| 20004 | 72 268 51 2125
Ei?;if;;gg; ZVG;e}Ife-CS:\;porting 5:888 i 95.20 284.12 25.0
Excuing 500 kv Sl spportng, | 20004 | %5 28412 250
Eriuing 00V Coped-Deta | 20004 | 715 245.00 00
Buing 500KV GuyedDet | 2000 | 2| 2532 250
Exiuing 00V Guyeerpelta | 2004 | 28 28552 250
Bostin 20KV oframe | LA | 0% | 200 00
g 290 Y I Frame N 285,35 188
Bsting 115KV e+ | tioga | 9120|283 198
S N 2583 )
Exinting: 15 KV FiFrame
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Edge of ROW Maximum Overall
Structure Type Line Intensity Intensity Distance from
Current (MG) (MG) ROW Centerline
(feet)
Project: 500 kV Self-Supporting 2,000 A
Existing: 115 kV H-Frame 96 A 8845 294.02 18.8
Project: 500 kV Guyed-Delta 2,000 A
Existing: 115 kV H-Frame 929 A 50.39 265.47 0.0
Existing: 115 kV H-Frame 929 A
Project: 500 kV Guyed-V 2,000 A
Existing: 115 kV H-Frame 929 A 86.30 303.11 18.8
Existing: 115 kV H-Frame 929 A
Project: 500 kV Self-Supporting 2,000 A
Existing: 115 kV H-Frame 929 A 86.30 303.11 18.8
Existing: 115 kV H-Frame 929 A
Project: 500 kV Guyed-Delta 2,000 A
Existing: 115 kV H-Frame 804 A 82.36 246.59 6.2
Existing: 230 kV H-Frame 1,753 A
Project: 500 kV Guyed-V 2,000 A
Existing: 115 kV H-Frame 804 A 93.25 286.56 25.0
Existing: 230 kV H-Frame 1,753 A
Project: 500 kV Self-Supporting 2,000 A
Existing: 115 kV H-Frame 804 A 93.25 286.56 25.0
Existing: 230 kV H-Frame 1,753 A

Table 6.15-5. Predicted Intensity of Magnetic Fields at Projected Peak Loading

Edge of ROW Maximum Overall
Structure Type c Line Intensity Intensity Distance from
urrent (mG) (MG) ROW Centerline
(feet)
500 kV Guyed-Delta 1,024 A 26.81 126.18 0.0
500 kV Guyed-V 1,024 A 44.76 144.68 18.8
500 kV Self-Supporting 1,024 A 44.76 144.68 18.8

Table 6.15-6. Predicted Intensity of Magnetic Fields at Projected Peak Loading Where the
Project Parallels Existing Transmission Lines

Edge of ROW Maximum Overall
Structure Type Line Intensity Intensity Distance from
Current (mG) (mG) ROW Centerline
(feet)
Project: 500 kV Guyed-Delta 1,024 A
Existing: 500 kV Self-Supporting 1,897 A 6654 259.37 206.2
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Edge of ROW Maximum Overall
Structure Type Line |ntenSity |nten5ity Distance from
Current (MG) (MG) ROW Centerline
(feet)

Project: 500 kV Guyed-V 1,024 A
Existing: 500 kV Self-Supporting 1,897 A 68.80 256.63 212.5
Project: 500 kV Self-Supporting 1,024 A
Existing: 500 kV Self-Supporting 1,897 A 68.80 256.63 212.5
Project: 500 kV Guyed-Delta 1,024 A

42. 211. 200.
Existing: 500 kV Guyed-Delta 1,897 A % 69 00.0
Project: 500 kV Guyed-V 1,024 A
Existing: 500 kV Guyed-Delta 1,897 A 48.32 207.64 200.0
Project: 500 kV Self-Supporting 1,024 A

48.32 207.64 200.
Existing: 500 kV Guyed-Delta 1,897 A 83 07.6 00.0
Project: 500 kV Guyed-Delta 1,024 A
Existing: 230 kV H-Frame 434 A 2792 123.28 00
Project: 500 kV Guyed-V 1,024 A

45.74 142.7 18.
Existing: 230 kV H-Frame 434 A > > 58
Project: 500 kV Self-Supporting 1,024 A
Existing: 115 kV H-Frame 434 A .74 142.75 188
Project: 500 kV Guyed-Delta 1,024 A
Existing: 115 kV H-Frame 32 A 26.77 126.28 00
Project: 500 kV Guyed-V 1,024 A
Existing: 115 kV H-Frame 32A 4473 144.79 188
Project: 500 kV Self-Supporting 1,024 A
Existing: 115 kV H-Frame 32 A 4473 144.79 188
Project: 500 kV Guyed-Delta 1,024 A
Existing: 115 kV H-Frame 536 A 22.64 130.43 6.2
Existing: 115 kV H-Frame 536 A
Project: 500 kV Guyed-V 1,024 A
Existing: 115 kV H-Frame 536 A 38.76 150.14 25.0
Existing: 115 kV H-Frame 536 A
Project: 500 kV Self-Supporting 1,024 A
Existing: 115 kV H-Frame 536 A 38.76 150.14 25.0
Existing: 115 kV H-Frame 536 A
Project: 500 kV Guyed-Delta 1,024 A
Existing: 115 kV H-Frame 557 A 31.10 120.81 0.0
Existing: 230 kV H-Frame 601 A
Project: 500 kV Guyed-V 1,024 A
Existing: 115 kV H-Frame 557 A 42.04 141.15 12.5
Existing: 230 kV H-Frame 601 A
Project: 500 kV Self-Supporting 1,024 A
Existing: 115 kV H-Frame 557 A 42.04 141.15 12.5
Existing: 230 kV H-Frame 601 A
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More detailed results from the Applicant’s magnetic field calculations, including predicted
magnetic field levels at various distances from ROW centerline and plots of the lateral profile of
magnetic field levels for each structure configuration, can be found in Appendix I.

As shown in Tables 6.15-5 and 6.15-6, the predicted peak magnetic field at the Project’s
projected peak loading is below the International Commission on Non-Ionizing Radiation
Protection (ICNIRP) Standard (2,000 mG) at the edge of the Project’s ROW. Because the
magnetic field produced by the transmission line is dependent on the current flowing on its
conductors, the actual magnetic field when the Project is placed in service will vary as the
power flow on the line changes throughout the day. Since the actual power flow on the
transmission line will be less than projected peak levels during most hours of the year, the
actual magnetic field levels surrounding the line will also be less than those shown in Table
6.15-5 and 6.15-6 during most hours of the year.

Stray Voltage

Transmission lines do not, by themselves, create stray voltage because they do not connect to
businesses or residences. However, transmission lines can induce stray voltage on a distribution
circuit that is parallel and immediately under the transmission line. No stray voltage issues are
expected with this Project.

6.15.3 Mitigation

No direct or indirect effects attributed to EMF from the Project are expected. Mitigation
measures are not proposed.
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6.16 Archaeological and Historic Resources

This chapter addresses compliance with various statutes and Executive Orders that protect
historic and cultural resources, particularly Section 106 of the National Historic Preservation
Act (NHPA), which is implemented through regulations published at 36 Code of Federal
Regulations (CFR) 800.

Section 106 of the NHPA directs federal agencies, prior to the issuance of a license, permit, or
funding, to take into account the effects of their undertakings on historic properties. Historic
property is defined at 36 CFR 800.16(1)(1) as:

“...any prehistoric or historic district, site, building, structure or object included in or
eligible for inclusion in the National Register of Historic Places maintained by the
Secretary of the Interior. This term includes artifacts, records, and remains that are
related to and located within such properties. The term includes properties of traditional
religious and cultural importance to an Indian tribe or Native Hawaiian organization
and that meet the National Register criteria.”

In addition to federal permitting requirements, Minnesota Rule 7850.1900 Subpart 3
(Environmental information) states that a route permit for a power line of greater than 100 kV
must contain a description of the effects of the facility on archaeological and historic resources.
These resources include historic and prehistoric properties as well as intangible sociocultural
attributes such as social cohesion, social institutions, lifeways, folklore, and cultural practices
that are considered historically or culturally important.

This section has been completed with the intent to describe both federal and state regulatory
needs.

6.16.1 Existing Conditions

Background

For purposes of this Application, the cultural resource evaluation considers a Study Area
encompassing 1 mile to each side of each Route Alternative centerline. The following discussion
provides a description of the resources present in this Study Area. The discussion also provides
analysis of effects based on the anticipated ROW, which is defined as a 200-foot-wide easement
that would be used for Project construction and operation, consistent with other resource
evaluations.

In general, there are few differences in the existing conditions within the Study Area of the
Orange and Blue Route Alternatives (see Figures 6.16-1, 6.16-2 and 6.16-3). Both cross similar
terrain and have similar potential to affect archaeological, architectural, and properties of
traditional religious and cultural importance (otherwise referred to as Traditional Cultural
Properties [TCPs]).

Data regarding previously recorded archaeological resources, architectural properties, and
TCPs were obtained through archival review. During fall 2013 and winter 2013/2014, the
archival data was gathered from several sources, including the Minnesota Historical Society
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(MHS) State Historic Preservation Office (SHPO), from electronic database resources
maintained by MHS that contain historical features (such as roads, structures, and fields), from
the U.S. Department of Agriculture (USDA) Natural Resources Conservation Service (NRCS)
Soils survey, and public reference material written about the region (such as, county histories
and historic contexts from SHPO). A more detailed list of data used for the archival review can
be found in the Cultural Resource Literature Search for the Great Northern Transmission Line Project,
Beltrami, Itasca, Kittson, Koochiching, Lake of the Woods, and Roseau Counties, Minnesota (see
Appendix G). This report summarizes the background information available for the Project. The
archival review encompassed the Study Area, as defined above.

The following narrative describes and summarizes the archival information derived regarding
archaeological, architectural, and TCP resources of the Route Alternatives; briefly discusses the
chronological time periods the resource could be associated with; and lists the environmental
landscapes the Route Alternatives pass through.

Many of the cultural properties recorded in the Study Area were identified through cultural
resource investigations conducted for other transmission line projects, pipeline projects,
transportation projects, and projects that impact state and/or federally owned management
areas. Table 6.16-1 summarizes the density of cultural properties identified in the Study Area
for both the Route Alternatives and the Segment Options, and indicates the number of resources
that are determined eligible or listed on the National Register of Historic Places (NRHP).

Tables 6.16-2 through 6.16-5 list the known cultural resources within the Study Area for each
Route Alternative. Details of the Segment Options can be found in Table 6.16-6. Most of the
properties documented to date have not been evaluated as to their eligibility for listing on the
NRHP and/or historic significance.

No TCPs have been recorded within the Study Area, based on the review that has been
completed for this Project.
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Figure 6.16-1. Overview
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Figure 6.16-2. Ecoregions
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Figure 6.16-3. Archaeological Regions
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Table 6.16-1. Number of Archeological and Architectural Resources Known to Occur
within Study Area for the Route Alternatives and Segment Options

Archaeological . . Percentage of Study Area

Study Area . . A Hr:_StOFIC E'I\I'R'l—tiJFl) that Already has been
Prehistoric | Historic rchitecture 1gible Inventoried
Orange Route 4 2 37 4 1.7%
Blue Route 4 2 28 4 2.0%
C1 0 0 0 0 0%
C2 1 0 0 0 4.4%
J1 1 0 4 0 0%
]2 0 1 11 2 0.2%
Available Data

No field reviews have been conducted for this Project; the information provided is based on an
archival review of available material. Additional data collection will be necessary to fulfill the
requirements of applicable state and federal laws. Previously recorded cultural properties
within the Cultural Resource Study Area are presented in Figure 6.16-4.

For the Orange Route Alternative, the archival review identified 6 archaeological properties
(both prehistoric and/or historic), 37 architectural properties, and 13 previous surveys within 1
mile of the Route Alternative (see Table 6.16-1). The 6 archaeological properties and 37
architectural properties are further described in Tables 6.16-2 and 6.16-3, respectively. Four of
the previously recorded historic architecture resources within the Cultural Resource Study Area
(Site numbers IC-IRT-009, IC-IRT-010, IC-IRT-012, IC-IRT-013) are either listed, or considered
eligible for listing, on the NRHP.

The archaeological regions this Route Alternative passes through from west to east include the
Red River Valley, Northern Bog, and Central Lakes Coniferous (see Figure 6.16-3). While the
characteristics of these archaeological and ecological regions are discussed in detail in the
Cultural Resource Literature Search for the Great Northern Transmission Line Project, Beltrami, Itasca,
Koochiching, Lake of the Woods, and Roseau Counties, Minnesota (Appendix G), some
generalizations about archaeological potential can be made about these regions. For example,
archaeological sites in the Red River Archaeological Region tend to be located on higher
elevations overlooking rivers, and along the Glacial Lake Agassiz beach ridges. This region
tends to have a limited source of raw material for prehistoric tool manufacture, although
cobbles, which can be associated with prehistoric tool making, can be found where the beach
ridges have been cut through by rivers. Precontact archaeological sites located on these beach
ridges are likely to be small-to-medium-sized lithic or artifact scatters associated with the
procurement of lithic resources. Small lithic scatters or isolated finds associated with the
exploitation of resources along the shore of Glacial Lake Agassiz during the Paleoindian
Tradition may also be encountered on these beach ridges.

Archaeological sites in the Northern Bog Region tend to be located along glacial lake beaches,
along major rivers, around the few lakes of the region, and at the confluences of rivers and
lakes. Subsistence orientations differed from east to west, with the east having a forest-oriented
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economy and the west having a focus on harvesting bison. Many sites, specifically Middle
Prehistoric period Archaic sites might be buried in the interior peatlands. Within the peatlands,
temporary campsites and special activity sites should be present, but large habitation sites
should be absent.

Early prehistoric period settlement patterns in the Central Lakes Deciduous Region are poorly
understood, but a focus of activity seemed to occur near lakes. Generally, sites are located on
major lakes and rivers, with very few sites occurring in the interior. Sites also are concentrated
along abandoned channels of the Mississippi River. Sites include village sites, burial mounds,
and earthworks. In addition, one bison kill site (that is, 21CE1) has been recorded within the
region. Late Prehistoric period Blackduck and Sandy Lake Woodland sites are numerous, with a
concentration in the Headwaters Region in the central portion of the Central Lakes Coniferous
Region. With an increasing focus on wild rice harvesting, concentrations of villages are often
located on major lakes near wild rice beds.

Table 6.16-2. Archaeological Sites Identified within the Study Area for the Orange Route
Alternative

Site . . . NRHP Eligibility
T i County Township Range Section Site Type BEEe e

211C0093 | Itasca 58 23 15 Precontact | {1 jetermined
Lithic Scatter

Precontact
211C0095 Itasca 58 24 27 Single Undetermined
Artifact

Precontact
21KC0072 Koochiching 63 27 36 Single Undetermined
Artifact

Historic
21RO0033 Roseau 161 36 20 Structural Undetermined
Ruin

Precontact
Artifact .
21ROaf Roseau 163 41 3 Undetermined
Scatter,

Cemetery

Historic
21R0Oao0 Roseau 161 36 29 Ghost Town- | Undetermined
Clear river
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Figure 6.16-4. Recorded Cultural Resources
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Table 6.16-3. Architectural Properties Identified within the Study Area for the Orange
Route Alternative

Site Number

County

Township

Range

Section

Site Type

NRHP Eligibility
Determination

IC-BAL-007

Itasca

58

24

23

Conservative
Mennonite
Church

Undetermined

IC-BAL-009

Itasca

58

24

26

Spur Station

Undetermined

IC-BAL-010

Itasca

58

24

26

T.J.'s Family
Restaurant

Undetermined

IC-BAL-011

Itasca

58

24

27

Alvar and
Norma
Hupila
House

Undetermined

IC-BAL-012

Itasca

58

24

26

Balsam
School

Undetermined

IC-BAL-013

Itasca

58

24

26

Balsam Bible
Chapel

Undetermined

IC-BAL-014

Itasca

58

24

27

Bersons
"Markat"

Undetermined

IC-BAL-015

Itasca

58

24

23

Robert E.
Bergstrom
House

Undetermined

IC-BAL-016

Itasca

58

24

22

Kevin and
Cynthia
Malmquist
House

Undetermined

IC-BAL-022

Itasca

58

24

23

Donna E.
Wodahl
House

Undetermined

IC-BAL-024

Itasca

58

23

19

Bridge
Number 7419

Undetermined

IC-BAL-025

Itasca

58

24

36

Bridge
Number 7000

Undetermined

IC-IRT-008

Itasca

56

24

22,27,
28,33

Holman
Mine Line to
the Trout
Lake
Washing
Plant

Undetermined

IC-IRT-009

Itasca

56

24

22,27,
28

Great
Northern
Railway
Nashwauk-
Gunn Line

Eligible
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Site Number

County

Township

Range

Section

Site Type

NRHP Eligibility
Determination

IC-IRT-010

Itasca

56

24

22,23,
27,28

Duluth,
Missabe and
Northern
Railway
Alborn
Branch Line

Eligible

IC-IRT-012

Itasca

56

24

22,27,
34

Holman
Mine
Stripping and
Lean Ore
Dump

Eligible

IC-IRT-013

Itasca

56

24

22

Brown
Number 2
Mine
Stripping
Dump

Eligible

IC-IRT-016

Itasca

56

24

23

Rhude Media
Plant

Undetermined

IC-IRT-017

Itasca

56

24

23

House

Undetermined

IC-IRT-018

Itasca

56

24

23

House

Undetermined

IC-IRT-0271

Itasca

56

24

23,24

DM&N/DM
&IR Railroad
Corridor to
Arcturus
Mine

Undetermined

IC-IRT-028

Itasca

56

24

18,24

Arcturus
Mine Open
Pit

Undetermined

IC-IRT-029

Itasca

56

24

24

Arcturus
Mine
Stripping
Dump

Undetermined

IC-IRT-030"

Itasca

56

24

23,24

DM&N/DM
&IR Corridor
to Arcturus
Concentrator

Undetermined

IC-IRT-031

Itasca

56

24

23,24

Arcturus
Mine Gravel
Pit

Undetermined

IC-IRT-032

Itasca

56

24

24

Arcturus
Mine Lean
Ore Dump

Undetermined
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. . . . NRHP Eligibilit

Site Number County Township Range Section Site Type Determigatior?/
Arcturus

IC-IRT-033 Itasca 56 24 Ml?e . Undetermined
Stripping
Dump

IC-IRT-034 Itasca 56 24 23 House Undetermined

IC-IRT-035 Itasca 56 24 23 House Undetermined

IC-LAW-002 | Itasca 57 24 27 Church Undetermined
Bridge

IC-TCC-005 Itasca 56 24 22 Number Undetermined
L3811

IC-UOG-013 | Itasca 55 23 30 Log Barn Undetermined

IC-UOG-014 | Itasca 55 23 30 Log Barn Undetermined
Gunderson

IC-UOG-044 | Itasca 62 25 33 Homestead Undetermined
Cabin

IC-UOG-086 | Itasca 62 25 33 Bridge Undetermined
Number 7073

KC-UOG-031 | Koochiching 152 29 8 Flowing Well | Undetermined

KC-UOG-035 | Koochiching 151 26 o | Lumber Undetermined
Camp

Notes:

1Site is located within the anticipated ROW

For the Blue Route Alternative, the archival review identified six archaeological properties (both
prehistoric and/or historic), 28 architectural properties, and 17 previous surveys within the
Study Area (see Tables 6.16-4 and 6.16-5). Four of the previously recorded historic architecture
resources within the Cultural Resource Study Area (Site numbers IC-IRT-009, IC-IRT-010, IC-
IRT-012, IC-IRT-013) are on the NRHP or are eligible for listing on the NRHP. The Blue Route
Alternative passes through the same archaeological regions as the Orange Route Alternative.
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Table 6.16-4. Archaeological Sites Identified within the Study Area for the Blue Route

Alternative
. . . . NRHP Eligibility

Site Number County Township Range Section Site Type Determination
Precontact .

211C0096 Itasca 57 23 17 o Undetermined
Lithic Scatter

211C0099 Ttasca 57 23 ¢ | Frecontact Undetermined
Single Artifact

21KCc Koochiching 160 29 jg | Precontact Undetermined
Earthworks
Precontact

21ROaf Roseau 163 41 3 Artifact Scatter, | Undetermined
Cemetery
Historic Ghost

21ROao Roseau 161 36 29 Town-Clear Undetermined
river
Historic )

21R0O0033 Roseau 161 36 20 . Undetermined
Structural Ruin

Table 6.16-5. Architectural Properties Identified within the Study Area for the Blue
Route Alternative

NRHP Eligibility

Site Number County Township Range Section Site Type Determination

Holman
Mine Line to
22,27, | the Trout
28,33 Lake
Washing
Plant

IC-IRT-008 Itasca 56 24 Undetermined

Great
Northern
Railway Eligible
Nashwauk-
Gunn Line

22,27,

IC-IRT-009 Itasca 56 24 78

Duluth,
Missabe and
22,23, | Northern
27,28 | Railway
Alborn
Branch Line

IC-IRT-010 Itasca 56 24 Eligible

Holman
Mine
Stripping and | Eligible
Lean Ore
Dump

22,27,

IC-IRT-012 Itasca 56 24 34
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Site Number

County

Township

Range

Section

Site Type

NRHP Eligibility
Determination

IC-IRT-013

Itasca

56

24

22

Brown
Number 2
Mine
Stripping
Dump

Eligible

IC-IRT-016

Itasca

56

24

23

Rhude Media
Plant

Undetermined

IC-IRT-017

Itasca

56

24

23

House

Undetermined

IC-IRT-018

Itasca

56

24

23

House

Undetermined

IC-IRT-027*

Itasca

56

24

23,24

DM&N/DM
&IR Railroad
Corridor to
Arcturus
Mine

Undetermined

IC-IRT-028

Itasca

56

24

23,24

Arcturus
Mine Open
Pit

Undetermined

IC-IRT-029

Itasca

56

24

24

Arcturus
Mine
Stripping
Dump

Undetermined

IC-IRT-030"

Itasca

56

24

23,24

DM&N/DM
&IR Corridor
to Arcturus
Concentrator

Undetermined

IC-IRT-031

Itasca

56

24

23,24

Arcturus
Mine Gravel
Pit

Undetermined

IC-IRT-032

Itasca

56

24

24

Arcturus
Mine Lean
Ore Dump

Undetermined

IC-IRT-033

Itasca

56

24

13,24

Arcturus
Mine
Stripping
Dump

Undetermined

IC-IRT-034

Itasca

56

24

23

House

Undetermined

IC-IRT-035

Itasca

56

24

23

House

Undetermined

IC-LAW-002

Itasca

57

24

27

Church

Undetermined

IC-NWT-003

Itasca

57

23

Bridge
Number
88159

Undetermined

IC-TCC-005

Itasca

56

24

22

Bridge
Number
L3811

Undetermined
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. . . . NRHP Eligibility
Site Number County Township Range Section Site Type [
Abandoned
IC-TLT-004 Itasca 55 24 13 Log House Undetermined
and Barn
Jacob
IC-TLT-005 | Itasca 55 24 13 | Pdward Undetermined
Johnson
Farmstead
Finnish Log
IC-TLT-009 Itasca 55 24 24 Barn and Undetermined
Building
Trout Lake
IC-TLT-010 | Itasca 55 24 24 | Apostolic Undetermined
Lutheran
Church
IC-TLT-011 | Itasca 55 24 oq | Schooland ) 1y etermined
Teacherage
IC-UOG-013 | Itasca 55 23 30 Log Barn Undetermined
IC-UOG-014 | Itasca 55 23 30 Log Barn Undetermined
o Bridge .
KC-UOG-070 | Koochiching 160 29 29 Number 3570 Undetermined
Notes:

1Site is located within the anticipated ROW

Table 6.16-6. Archaeological Sites and Architectural Properties within the Study Area for
Segment Options®

Segment Site . . . NRHP Eligibility
Option Number County | Township | Range | Section Site Type Determination
2 21KCo062 | Kooch 158 25 34 | Precontact Undetermined
ching Lithic Scatter
21kco072 | Kooch 63 27 36 | Lrecontact {5 determined
ching Single Artifact
Gunderson
1CUOG- Itasca 62 25 33 Homestead Undetermined
044 .
Cabin
J1 IC-UOG- Bridge .
086 Itasca 62 25 33 Number 7073 Undetermined
KC-UOG- K(?OChl 152 29 8 Flowing Well | Undetermined
031 ching
KCUOG- KO,OChl 151 26 2 Lumber Undetermined
035 ching Camp
Looei
12 211Caju | Itasca 150 28 2 088N Undetermined
Camp
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Segment Site . . . NRHP Eligibility
Option Number County | Township | Range | Section Site Type [
3,10, 15, .
B%BFT_ Ttasca 61 26 22,27, 11\{/[11“}? esou; o | Eligible
33, 34 shway
IC-EFC-
O(é p ¢ Itasca 62 26 27 Storage Shed | Undetermined
Minnesota
IC-BFC- Itasca 62 26 27 DOT Service Undetermined
007 o
Building
IC-EFC- Minnesota
I 2 2 27,34 Eligibl
0152 tasca 6 6 ,3 Highway 38 igible
William
IC-EFC- Itasca 62 26 27 Anderson Undetermined
016
House
é(lj;EFC- Itasca 62 26 27 House Undetermined
Gunderson
IC- _
CUOG Itasca 62 25 33 Homestead Undetermined
044 .
Cabin
Joyce
IC- _
C-Uoe Itasca 62 26 34 Dahlberg Undetermined
074
Farmstead
Donna
1CUOG- Itasca 62 26 34 Gillespie Undetermined
075
House
IC-UOG- Bridge .
086 Itasca 62 25 33 Number 7073 Undetermined
KC-UOG- | Koochi Logging .
031 ching 152 29 8 Camp Well Undetermined
Notes:

! Segment Options were not included if they did not have identified resources present
2Site is located within the anticipated ROW

Prehistoric Archaeological Properties

For both Route Alternatives, the greatest density of prehistoric archaeological properties seems
to occur along the margins of existing and ancient lakes and rivers (roughly within 0.25 mile of
an identified ancient or existing water body) (see Figure 6.16-4). Prehistoric archaeological
properties also seem to appear in prominent higher elevation locations across this landscape.
The nature and significance of most of these properties remains unknown. Prehistoric
archaeological properties mainly include earthworks, burial areas, surface and subsurface
scatters of lithic tool or tool debitage material, and deposits of lithic artifacts. The time periods
represented by these properties may run through the entire range of documented cultural time
periods (that is, Paleo, Archaic, Woodland, and Fur Trade and Contact) in the state.
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Historic Archaeological Properties

Historic archaeological properties tend not to follow any set pattern of distribution as
environmental, engineering, and/or socio-cultural values that restrict other properties do not
apply to these properties. As such, the abundance of archeological properties can only be
broadly described. In general, these types of properties tend to be located along water, railroad,
or road transportation routes. Their documented presence along existing railroad or
transportation routes may be coincidental, as this is also where most of the surveys have been
conducted. The nature and significance of most of these properties remains unknown. Historic
archaeology properties mainly include abandoned farmsteads, abandoned homes, abandoned
businesses, logging and mining facilities, facilities related to railroads, and hunter and fur
trapper cabins. The time periods represented by these properties might run from the Fur Trade
and Contact period through the Modern Industrial Development period of the 40s, 50s, and 60s.

Architectural Properties

Architectural properties, also known as historic standing buildings and structures, can be found
wherever conditions are suitable (such as, houses and homesteads on higher elevation sites, or
sites suitable for agriculture) or areas where structures were necessary (such as a bridge
crossing a river or stream, or a road through a swamp). As such, the abundance of architectural
properties can be only broadly described. In general, these types of properties tend to be located
in areas that already have a built environment and/or are located adjacent to road, railroad, and
water transportation routes. The nature and significance of most of these properties remains
unknown. Architectural properties mainly include farmsteads, homes, businesses, civic works,
religious works, and industry works. The time periods represented by these properties run from
the early Euro-American settlement period through the Modern Industrial Development period.
Architectural properties may represent post-contact contexts such as:

Indian communities and reservations 1837-1934

Early agriculture and river settlement 1840-1870

Railroads and agricultural development 1870-1940

Northern Minnesota lumbering 1870-1930s

Minnesota's iron ore industry 1880s-1945

Minnesota tourism and recreation in the lake regions 1870-1945
Urban centers 1870-1940

N N 2R/

Traditional Cultural Properties

TCPs are a special type of property that can be human modified locations on the landscape or
naturally occurring phenomena that are ascribed spiritual or traditional cultural importance.
Because they sometimes retain sacred and sensitive qualities to living communities they may
not be discussed or detailed to individuals outside those communities or made available to the
public. The nature and significance of many of these properties may need to be kept
confidential. Consultation with Native American Tribes and other traditional communities will
help to identify any TCPs within the Study Area.
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6.16.2 Direct and Indirect Effects

The construction of new transmission line facilities could affect architectural and archaeological
properties and TCPs.

Table 6.16-7. Number of Archaeological Sites and Architectural Properties within the
Anticipated ROW for Route Alternatives and Segment Options.

Number of Resources That are within the

SIIe7 AR Anticipated ROW
Orange Route 2
Blue Route 2
C1 0
C2 0
1 0
]2 1

Orange Route

The Study Area for the Orange Route has 6 archaeological properties (4 prehistoric and 2
historic) and 36 architectural properties. Of the identified properties, two architectural
properties (IC-IRT-027 and IC-IRT-030) are within the anticipated ROW and could be directly or
indirectly affected. The anticipated ROW does not include any properties previously listed or
determined eligible for the NRHP.

Blue Route

The Study Area for the Blue Route has 6 previously recorded archaeological properties (4
prehistoric and 2 historic) and 28 previously recorded architectural properties. Of the identified
properties, two architectural properties (IC-IRT-027 and IC-IRT-030) are within the anticipated
ROW and could be directly or indirectly affected. The anticipated ROW does not include any
properties previously listed or determined eligible for listing on the NRHP.

Segment Options

One previously identified architectural property (IC-EFC-015) falls within the anticipated ROW
for Segment Option J2 and could be directly or indirectly affected. Architectural property IC-
EFC-015 has been determined eligible for listing on the NRHP.

For the Project, possible impacts on archaeological and architectural properties, and TCPs
properties could result from one or more of the following;:

— Direct disturbance or alteration to the resource from preconstruction, construction, or
maintenance activities

— Disturbance to surface soils from heavy construction vehicles, equipment, or materials

— Disturbance to surface soils through grubbing, stump removal, boulder removal, and
grading

— Subsurface excavation necessary for construction
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— Visual, atmospheric, or audible intrusions causing alterations to the setting, character,
viewshed, or landscape of the property

— Unauthorized removal of or damage to the property by individuals made aware of the
presence of such properties.

6.16.3 Mitigation

The Section 106 process is designed to identify historic properties, and to avoid, minimize or
mitigate effects on those properties. The Applicant anticipates that appropriate mitigation
measures will be developed through that process. Those measures may include:
— Working with DOE and any consulting parties to develop a Programmatic Agreement
(36 CFR 800.14 (b)) for the Project.
— Completing cultural resource surveys and reports in accord with the Programmatic
Agreement.
— Implementing avoidance and mitigation measures in accord with the Programmatic
Agreement.
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6.17 Water Resources and Floodplains

Hydrologic features, such as wetlands, lakes, rivers, and floodplains perform important
functions within a landscape, including flood attenuation, ground water recharge, water quality
protection, and wildlife habitat production.

The following sections provide a summary of surface water, including the Minnesota
Department of Natural Resources (DNR) Public Water Inventory (PWI) watercourses and
basins, water quality, floodplain, and groundwater resources present in the Study Area. PWI
watercourses and basins are those features under the regulatory jurisdiction of Minnesota DNR.

6.17.1 Existing Conditions

Water resources within the Study Area are diverse and the types of waters found throughout
the Study Area are associated closely with the ecological subsection crossed by the Project. See
Section 6.4, Vegetation, for a more detailed description of ecological subsections. In Section 6.4,
Vegetation, Figure 6.4-1 depicts the extent of ecological subsections in the Study Area. In
particular, the transitions from the Agassiz Lowlands to the Littlefork-Vermillion Uplands and
St. Louis Moraines separates the region of low-lying peatlands with few lakes in the
northwestern portion of the Study Area, from undulating moraines and outwash plains with
numerous lakes in the southeast. The following discussion of existing water resources generally
is organized by ecological subsection.

Ecological Subsections and Watersheds

Agassiz Lowlands

Water resources within the Agassiz Lowlands, which generally occupies approximately the
northwestern half of the Study Area (see Section 6.4, Figure 6.4-1), are dominated by vast
complexes of peatlands that include intermixed bogs, fens, and coniferous wetlands with
relatively few lakes despite the relatively high water table in the area (Minnesota DNR 2013a).
Watersheds within the Agassiz Lowlands included in the Study Area are the Roseau River,
Lake of the Woods, Rainy River-Baudette (see Appendix A, sheet 20), Rapid River (see
Appendix A, sheets 18-19), Rainy River-Manitou, and Upper and Lower Red Lake watersheds.
Figure 6.17-1 displays regional and major watersheds in the vicinity of the Study Area.

The peatlands in this ecological subsection are vast and regionally important. They have been
separated into the Pine Island Peatlands, the Beltrami-Pine Island Peatlands, and Red Lake
Peatlands land type associations by the Minnesota Ecological Classification System (Minnesota
DNR 1999). The Pine Island Peatlands are dispersed across the northern portion of this
ecological subsection, among remnant Lake Agassiz beach ridges and outwash plains, while the
Beltrami-Pine Island Peatlands adjoin the Red Lake Peatlands in the central portion of the
ecological subsection to form a vast, relatively intact complex of bogs, fens, emergent wetlands
with dispersed beach ridges, and till plains associated with rivers. Figure 6.17-2 displays the
location of these peatlands. Numerous Scientific Natural Areas (SNAs) have been established
within these peatlands to protect their unique features, such as water tracks, ovoid bogs, raised
bogs, teardrop islands, and ribbed fens, in addition to numerous sensitive plants and wildlife
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species that specially are adapted to these habitats. For example, the Red Lake Peatland SNA
includes the most extensive and diverse patterned peatland in the U.S. and has examples of
every type of fen pattern (Minnesota DNR 2013d; 2013£-i).

Most of the rivers in this subsection flow north into the Rainy River or Lake of the Woods, with
the exception of the Roseau River, which is a part of the Red River Watershed. These rivers tend
to be of small to moderate size and relatively short. Due to the flat terrain of this region, the
natural courses of these rivers and their tributaries are highly sinuous. The headwaters of many
rivers in this ecological subsection are associated with the large peatland complexes. For
example, the Rapid River and many of its tributaries originate to the north of the Red Lake
Peatlands, the Roseau River headwaters are in the vicinity of Mulligan Lake Peatlands and
Norris Camp Peatlands, and the headwaters of the Warroad and Winter Road Rivers are
associated with the Winter Road Peatlands (Minnesota DNR 1999). While not designated as
PWI watercourses, drainage canals especially are abundant in the peatlands, and typically
follow section lines, half section lines, or property lines. These drainage canals are the result of
relatively unsuccessful attempts to drain these areas to support agricultural development.
Figure 6.17-3 displays PWI watercourses and basins in the vicinity of the Study Area.

Two of the only lakes in the region, Upper and Lower Red Lake and Lake of the Woods, are
remnants of Glacial Lake Agassiz and are very large compared to lakes in other ecological
subsections of the Study Area. Other than these lakes, PWI basins in this subsection mostly are
restricted to emergent wetland complexes, such as those located within the impoundments of
the Roseau River Wildlife Management Area (WMA) (see Appendix A, sheets 1-2) or peatland
lakes, such as Winter Road Lake.

Both the Orange Route and the Blue Route cross a portion of these peatlands. The Orange Route
follows a more direct path, which follows a northwest to southeast orientation across the heart
of the Red Lake Peatlands (see Appendix A, sheet 61). The Blue Route follows a more northerly
path that avoids the Red Lake Peatlands, but would cross a longer portion of the Beltrami-
Island Peatlands (see Figure 6.17-2).
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Figure 6.17-1. Watersheds
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Figure 6.17-2. Peatland Land Type Associations
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Figure 6.17-3. Public Water Inventory (PWI) Watercourses and Basins
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Littlefork—Vermillion Uplands

Southeast of the Agassiz Lowlands, the landscape transitions to the Littlefork—Vermillion
Uplands, where the topography becomes more variable, but relief generally is less than 50 feet.
Water resources in this subsection generally are restricted to forested or scrub-shrub wetlands
drained by highly sinuous, but poorly developed rivers and streams (Minnesota DNR 2013c).
Watersheds located within this subsection and crossed by the Route Alternatives include the
Upper and Lower Red Lake, and Littlefork and Bigfork Watersheds (see Figure 6.17-1).

Although forested and scrub-shrub wetlands are abundant and widely dispersed, there are
relatively few large and contiguous peatlands when compared to the Agassiz Lowlands. While
still present, large peatlands in this ecological subsection only occur in its north and central
portions and consist of the Koochiching Peatlands and the Myrtle Lake Peatlands (Minnesota
DNR 1999). The Myrtle Lake Peatland SNA (see Appendix A, sheets 34-35) was established to
protect an extensive raised bog, large water track, and ribbed fen patterns present in this area
(Minnesota DNR 2013e). While minor tributaries to the Little Fork and Big Fork rivers originate
in the vicinity of the Myrtle Lake Peatland, this peatland is not located at the headwaters of
major rivers in the Study Area (see Figure 6.17-2).

Rivers in this ecological subsection are developed poorly and highly meandering, especially in
the western portion of the subsection. Major rivers in this area include the Big Fork, Little Fork,
and Bear, rivers, and Reilly Creek. These rivers flow in a more or less northerly direction to their
confluence with the Rainy River. Few linear drainage canals are present along section lines in
the Koochiching Peatlands, but are less abundant than drainage canals in the Agassiz
Lowlands. Elsewhere in the Littlefork-Vermillion Uplands, watercourses follow a more natural
channel (see Figure 6.17-3).

Lakes are absent mostly from the ecological subsection and generally restricted to peatland
lakes or man-made impoundments.

The Orange Route crosses a shorter portion of this ecological subsection than the Blue Route,
and will be located in the southwestern portion of the subsection, with abundant forested
wetlands and the headwaters of the Big Fork River. The Blue Route crosses this ecological
subsection by following a more or less north to south orientation and would transect both the
Koochiching Peatlands and the Myrtle Lake Peatlands.

Saint Louis Moraines

South of the Littlefork-Vermillion Uplands, the landscape transitions into the St. Louis Moraines
Ecological Subsection, which is characterized by undulating to rolling terrain of end moraines
dominated by upland forest communities of northern hardwoods and mixed conifers. In this
ecological subsection, numerous lakes occupy pockets of low elevation, which were formed by
ice disintegration (Minnesota DNR 2013j). A poorly developed drainage network is the result of
the variable terrain. The Laurentian Divide straddles this ecological subsection, which is the
watershed divide between waters that flow south to the Mississippi River and Gulf of Mexico
and waters flowing north to the Red River and Hudson Bay. The northern portion of this
ecological subsection is located in the Little Fork and Big Fork watersheds, which flow to the
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Red River and the southern portion is located in the Mississippi River Watershed (see Figure
6.17-1).

Extensive peatlands and large wetland complexes generally are absent from this ecological
subsection, with the exception of two large lowland conifer wetlands in the northern portion of
the subsection, which are associated with lake and till plains (see Figure 6.17-2). These wetland
complexes do not exhibit the patterns of the diverse peatlands in the northwestern portion of
the Study Area and are not part of an SNA.

Rivers in this ecological subsection relatively are sparse with flow paths restricted by variable
topography. Noteworthy PWI watercourses in the northern portion of this ecological subsection
and in the vicinity of the Study Area include Coon Creek (see Appendix A, sheet 77) and Deer
Creek (see Appendix A, sheet 39), which are tributaries of the Big Fork River and the Bear River
(which is a Little Fork River tributary). The Prairie River (see Appendix A, sheets 46 and 48) is
located in the southern portion of this ecological subsection and is a tributary of the Mississippi
River (see Figure 6.17-3).

Numerous lakes are present in the St. Louis Moraines Ecological Subsection, especially when
compared to the northwestern portions of the Study Area. Lakes are abundant especially in the
Marcell Moraine, which occupies the west central portion of the ecological subsection. This area
is characterized by variable topography and generally avoided by both Route Alternatives.
However, lakes of small or moderate size are still present in the eastern portion of the ecological
subsection (Minnesota DNR 2013j), which is crossed by the Route Alternatives.

The Orange Route and the Blue Route would follow a similar, north to south configuration
through the ecological subsection. They were sited to avoid the lake district associated with the
Marcell Moraine to the east. Each Route Alternative would cross a lowland conifer wetland in
the northeastern portion of the ecological subsection, although the Blue Route would have a
longer segment within this complex. The Blue Route would follow the most direct alignment
across the ecological subsection.

Watersheds
Table 6.17-1 displays the major watersheds crossed by each of the Route Alternatives.

Table 6.17-1. Watersheds within Each Route Alternative by Percentage of Overall Length

Watershed Orange Route Blue Route
Big Fork River 18.3% 24.1%
Lake of the Woods 9.5% 9.6%
Little Fork River 4.2% 4.2%
Mississippi River-Grand Rapids 16.4% 14.2%
Rainy River-Baudette 6.4% 12.9%
Rainy River-Manitou -- 15.0%
Rapid River 11.1% 2.5%
Roseau River 17.5% 17.5%
Upper and Lower Red Lake 16.7% -
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Public Waters

Public waters are water basins and watercourses in Minnesota with significant recreational or
natural resource value as defined in Minnesota Statutes Section 103G.005. Minnesota DNR has
regulatory jurisdiction over these waters.

Each Route Alternative would cross PWI basins and PWI watercourses. PWI watercourse
crossings of each route are summarized by county in Table 6.17.2 and Table 6.17-3 summarizes
PWI crossings of each alternative segment. The locations and type of the PWI water bodies
within each ROW are summarized by county in Table 6.17-4.

Table 6.17-2. Public Water Inventory Watercourses Crossings by Route Alternative

Orange Route Blue Route
County Name Stream or River Name (Number of (Number of
Crossings) Crossings)
Balsam Creek 1
Bear River

Big Fork River

Bowerman Brook
Day Brook

Deer Creek 1
East River

1
1
1
1

W | =

Prairie River 1

Prairie River, West
Fork

Sucker Brook 1
Swan River

Itasca

== =

Unnamed Stream 17

Unnamed Stream 18

Unnamed Stream 19 1

Unnamed Stream 20

Unnamed Stream 23

Unnamed Stream 24

Unnamed Stream 26

[SE I NG (PSS U U (U (RN

Unnamed Stream 27

Unnamed Stream 30

Unnamed Stream 43
Big Fork River 1
Black River 1
Cadwell Brook

Elm Creek
Koochiching Little Tamarac River

Lost River

Plum Creek
Rapid River 1
Rapid River, East 1

[N S U\ U U
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Orange Route Blue Route
County Name Stream or River Name (Number of (Number of
Crossings) Crossings)

Branch
Reilly Brook 1
Reilly Creek 1
Tamarac River 1

Unnamed Stream 10 1

Unnamed Stream 12

Unnamed Stream 13

Unnamed Stream 41 1

Unnamed Stream 42 1

Unnamed Stream 44

Unnamed Stream 7

Unnamed Stream 8

R [N (U (U

Unnamed Stream 9
Wade Brook 1
Baudette River 1
Baudette River, West
Fork 1
Chase Brook 1
Peppermint Creek
Lake of the Woods Pitt Grade Creek
Rapid River 1
Rapid River, North
Branch

Troy Creek
Winter Road River
Clausner Creek

Lost River
Pine Creek
Roseau Sprague Creek

[ [N (U U (UG (U U =
R S (U (U (U U

Warroad River
Warroad River, West
Branch 1 1
Total Number of PWI Watercourse Crossings 37 37
Source: Minnesota DNR Data Deli
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Table 6.17-3. Public Water Inventory Watercourses Crossings by Segment Option

Segment Options

County Name Stream or River Name
C1 c2 J1 J2

Big Fork River 1 1
Bowerman Brook 1
Plum Creek 1
Itasca Unnamed Stream 43 1

Armstrong Creek
Battle River, South
Branch 1
Big Fork River
Black River
Cadwell Brook
Elm Creek
Hoover Creek 1
Plum Creek 1
Unnamed Stream 10 1

Unnamed Stream 11 1

Unnamed Stream 12

Unnamed Stream 13

Unnamed Stream 32 1
Unnamed Stream 42 1
Unnamed Stream 44

Unnamed Stream 9

Koochiching Wade Brook 1 1

Total Number of PWI Watercourse Crossings 5 3 10
Source: Minnesota DNR Data Deli

In most cases, PWI watercourses would only be crossed a single time. However, the natural
meander and topography in the vicinity of the Prairie River three separate crossings by the
Orange Route (see Appendix A, sheets 46, 47, and 49).

PWI stream crossings tend to be most abundant in locations where the Route Alternatives are
positioned in the upper portions of regional watersheds or along the transition from the
extensive peatlands, which dominate the Agassiz Lowlands Ecological Subsection and central
portion of the Study Area, to glacial lake or till plains along the northern fringe of the peatlands.
In these areas the poorly developed natural drainage network within the peatlands give way to
dendritic watersheds, which generally occupy lake and till plains (Minnesota DNR 1999). PWI
stream crossings also are abundant along the transition from the Littlefork-Vermillion Uplands
and Agassiz Lowlands, where highly dendritic watersheds flow from the uplands to the
peatlands or Big Fork River (that is, north to south) and within the St. Louis Moraines
Ecological Subsection, where the Route Alternatives follow a similar orientation as the Prairie
River and include many crossings of its named and unnamed tributaries.
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For example, the portion of the Blue Route in eastern Lake of the Woods County and
Koochiching County will follow a more northward course than the Orange Route, and will be
located along the transition between peatlands to the south and till plains to the north. This
portion of the Blue Route has more PWI crossings than the portion of the Orange Route, which
follows a more direct crossing of the peatlands, where natural drainage systems are less well
developed.

The Orange Route will have relatively abundant PWI crossings where it transitions between the
Agassiz Lowlands and Littlefork-Vermillion Uplands ecological subsections. In this area, the
Orange Route will cross a beach ridge that marks this transition, and features a network of
short, but dendritic streams that drain from the uplands in the south to the peatlands in the
north. The Orange Route also crosses the dendritic Big Fork River headwaters, where numerous
PWIs act as tributaries to this river are crossed by the Orange Route (see Appendix A, sheet 77).

Due to the similar orientation and proximity of the routes in the Roseau River Watershed in
Roseau County and in the Mississippi River-Grand Rapids Watershed in Itasca, the number of
PWI crossings by each Route Alternative in this area is the same.

Public Water Inventory Basins are so widely distributed in the vicinity of the project, it was not
feasible to completely avoid every basin, but crossings were minimized to the extent
practicable. Table 6.17-4 provides a list of PWI basin crossings, summarized by county, in the
anticipated ROW for each Route Alternative.

Table 6.17-4. Public Water Inventory Basins (acres) within the Route Alternatives

Orange Route Blue Route
PWI .
County | o cin PWI Basin PWI Basin Pole PWI Basin Pole
Name Type Name Crossing Placement | Crossing Width | Placement
Width (feet) Required (feet) Required
Deer Lake -- - 136 No
Public Foot Lake 641 No - -
Water Klingenpiel
Basin Lake 457 No - --
Public
Water
Itasca Wetland | Grass Lake - - 1,220 Yes
Public
Water
Roseau Basin Unnamed 10 2,118 Yes 2,118 Yes
Total 3,216 - 3,474 -

Source: Minnesota DNR Data Deli

The Orange Route will cross or include portions of an unnamed basin in Roseau County (see
Appendix A, sheet 10) and Foot and Klingenpiel lakes in Itasca County (see Appendix A, sheets
53 and 42). The Blue Route will cross or include portions of the same unnamed basin in Roseau
County crossed by the Orange Route, in addition to Deer Lake and Grass Lake in Itasca County.
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The unnamed basin in Roseau County crossed by both the Orange and Blue Routes is located in
the east central portion of the county (see Appendix A, sheet 10). Although classified as a public
water basin, it is dominated by emergent vegetation with little to no open water on 2011 and
2013 aerial images. The portion of the basin in the Blue Route’s anticipated ROW is listed as a
saturated, deciduous scrub-shrub and palustrine emergent wetland in the NWI database. The
crossing width of this PWI Basin is approximately 2,118 feet.

Klingenpiel Lake is located in northeastern Itasca County (see Appendix A, sheet 42) and is
approximately 30.2 acres. It is situated along an unnamed PWI watercourse, which is a tributary
of the Bear River and its shoreline is undeveloped. The anticipated ROW of the Orange Route
will cross the northeastern corner of the PWI basin, with a span width of approximately 457
feet.

Foot Lake is located in southeast Itasca County (see Appendix A, sheet 53) and is an
approximately 38.1 acre complex of open water and scrub-shrub and emergent wetlands. The
western half (approximately) of the area mapped within the PWI basin is open water, with the
east half listed as a saturated, scrub-shrub and emergent wetland by the NWI. The Orange
Route’s anticipated ROW will be configured to span the emergent portion of this basin with a
span width of approximately 641 feet.

The unnamed basin in Roseau County crossed by the Blue Route ROW is located in the east
central portion of the county (see Appendix A, sheet 10). Although classified as a public water
basin, it is dominated by emergent vegetation with little to no open water on 2011 and 2013
aerial images. The portion of the basin in the Blue Route’s anticipated ROW is listed as a
saturated, deciduous scrub-shrub and palustrine emergent wetland in the NWI database.

Deer Lake is located in northeast Itasca County (see Appendix A, sheets 39-40) and is
approximately 1,962.4 acres. This PWI basin is associated with the headwaters of Deer Creek,
which is a designated PWI watercourse. Deer Lake is mapped in the PWI to include the main
basin of the lake in addition to approximately 2.5 miles of Deer Creek, which flows from the
northwest corner of the lake. The anticipated ROW of the Blue Route is configured to avoid the
main basin of the lake and will cross the riverine portion of the PWI basin approximately 1.9
miles west of the lake body. The span width of the PWI crossing will be approximately 136 feet,
although the riparian corridor includes a large scrub-shrub and forested wetland complex.

Grass Lake is a public water wetland located in southeastern Itasca County (see Appendix A,
sheet 49), which is approximately 50.8 acres. This PWI is mostly open water and is
undeveloped. The anticipated ROW of the Blue Route will cross the main body of this lake with
a span width of approximately 1,220 feet, which is the widest span over open water of either
Route Alternative.

Segment options C1, C2, J1 and ]2 would not cross any portion of basins mapped as PWIs.
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Trout Streams

To protect the propagation of trout, Minnesota DNR has identified lakes and portions of
streams and tributaries as designated trout lakes and streams. Special fishing regulations have
been established for these water features.

The Blue Route would cross a single designated trout stream, Pit Grade Creek, which is located
in northwest Lake of the Woods County, approximately 12 miles southwest of Baudette,
Minnesota (see Appendix A, sheet 16). Pit Grade Creek is a non-PWI tributary of Peppermint
Creek, which is not designated as a trout stream. The portion of Pit Grade Creek designated as a
trout stream has been restricted to a linear drainage channel that runs parallel to Pit Grade Trail.
The linear nature of this watercourse likely restricts the trout habitat present in this stream.
Figure 6.17-4 displays the location of designated trout streams crossed by the Project.

The Orange Route would not cross any designated trout streams.

Water Quality

The Minnesota Pollution Control Agency (MPCA) oversees water quality studies and
regulations in Minnesota. Table 6.17-5 lists the waterbodies within the Study Area that MPCA
has identified as impaired and Figure 6.17-5 displays the location of those imapired
waterbodies.
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Figure 6.17-4. Designated Trout Streams
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Figure 6.17-5. Impaired Waterbodies
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Table 6.17-5. Impairment Type and Number of Impaired Waters crossings by each Route

Alternative
Stream or River o _ Orange Route Blue Route
Reach Description Impairment (Number of (Number of
Name Crossings) Crossings)
Big Fork River Coon Creek to Deer Mercury in Fish 1 -
Creek
Sturgeon River to Bear | Mercury in Fish -- 1
River
Sprague Creek Minnesota-Manitoba Turbidity 1 1
Border to Roseau River
Swan River Swan Lake to Mercury in Fish 1 1
Mississippi River
Total Number of Crossings 3 3

Source: MPCA 2012

Segment Option C2 would cross all of the impaired waters crossed by the Blue Route, but
would also cross the Black River, in northern Koochiching County, which is located
approximately 18 miles southwest of International Falls (see Appendix A, sheet 79). This reach
of is listed as impaired by mercury in the water column.

Floodplains

Floodplains are low-lying areas that are subject to periodic inundation due to heavy rains or
snow melt. Floodplain areas generally are adjacent to lakes, rivers, and streams. In their natural
state, floodplains provide necessary temporary water storage during flooding events. The
periodic flooding and drying in these areas creates a unique habitat that supports a wide variety
of plant and animal species.

To identify areas at risk of flooding, the Federal Emergency Management Agency (FEMA) has
produced floodplain maps and developed Geographic Information System (GIS) shapefiles for a
portion of the Study Area. A GIS shapefile of FEMA floodplain data is not available for
Koochiching County, so floodplain crossings in this county were identified using information
obtained from FEMAs Map Service Center and digitized into GIS to estimate potential impacts,
using 1 meter Light Detection and Ranging (LiDAR) elevation data as a reference.

The most extensive floodplains are in Roseau County, where the relatively flat topography and
abundant water resources allow for broad floodplains in comparison to the eastern and
southern portion of the Study Area. These floodplains are associated with the Roseau River
(Main Branch and South Fork), Sprague Creek, Hay Creek, West Branch Warroad River, and
East Branch Warroad River. Floodplains in Lake of the Woods County are associated with Lake
of the Woods, Rainy River, Winter Road River, and Peppermint Creek. In Koochiching County,
floodplains generally are associated with the Tamarack River, Caldwell Brook, Wade Brook,
Plum Creek, Rapid River, Black River, and Big Fork River. Floodplains in Itasca County mostly
are associated with Prairie River and Swan River (FEMA 2003a-e).
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Based on the available data, the Blue Route would contain approximately 6,000 more feet of
FEMA floodplain than the Orange Route (see Table 6.17-6). For both Route Alternatives, a
majority of the floodplain acreage is in Roseau County due to the broad floodplains in this
county. Elsewhere in the Study Area, floodplains are contained within a narrower riparian
corridor.

Other floodplain areas likely are present within the Study Area, but have not been mapped by
FEMA. For example, the Hay Creek Flood Impoundment, located in northeast Roseau County
along Hay Creek, has not been mapped by FEMA. The purpose of the impoundment is to
reduce flood flows on the Roseau River near and downstream from the municipality of Roseau,
by providing approximately 9,500 acre feet of storage. Figure 6.17-6 displays the location of this
impoundment. Each route will cross the northeast corner of the impoundment area. The
crossing width will be approximately 1.0 miles and which will require structure placement
within the impoundment area (assuming 1,000 foot span width).

Table 6.17-6. Crossing Width* (feet) of FEMA Floodplains within the Route Alternatives

. Orange Route Floodplain | Blue Route Floodplain
County Name Associated Watercourse . . . .
Crossing Width (feet) Crossing Width (feet)
Itasca Prairie River, North? 2,853
Prairie River, South? 2,916
Koochiching Big Fork 557
Black River? 1,223
Cadwell Brook 234
Plum Creek 235
Rapid River 373
Rapid River, East Branch 278
Reilly Brook 744
Tamarack River 440
Wade Brook 171
Lake of the
Woods Baudette River, West Fork 350
Chase Brook 243 0
Peppermint Creek 712
Rapid River 403
Rapid River, North Branch 508
Troy Creek 222
Winter Road River 274 274
Roseau Roseau River/Sprague Creek 72,287 72,287
Total Length of Floodplain Crossings 79,706 73,622
Source: FEMA 2003a-e
Notes:

ICrossing widths are based on available FEMA floodplain GIS data, which does not include Koochiching County.
Koochiching County floodplains were identified using resources only available through FEMAs online Map
Service Center to digitize their approximate extent into GIS format.
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2The Orange Route would cross the Prairie River in three locations, but FEMA floodplains are only mapped at two
of these crossings.

The configuration of the route and sinuous stream pattern would require two Black River Floodplain Crossings by
the Blue Route.

Table 6.17-7 presents floodplain crossings within the Segment Options. Segment Option C2
would cross the same number of floodplains as Segment Option C1; however, Segment Option
C2 would cross the Big Fork River lower in the watershed, where flatter topography has
allowed for a wider floodplain to become established. The crossing width of the Big Fork River
Floodplain by Segment Option C2 would be 5,585 feet and would require pole placement in the
floodplain. In comparison Segment Option C1 crossing of the Big Fork River Floodplain would
be approximately 557 feet.

Segment Option J1 does not cross any floodplains. Segment Option J2 would cross three
tloodplains; Each floodplain crossed by Segment Option ]2 is narrow enough to be spanned.

Table 6.17-7. Crossing Width® (feet) of FEMA Floodplains within the Segment Options

Floodplain Crossing Width (feet)
County Name | Associated Watercourse
C1 c2 Ji J2
Koochiching Big Fork 557 5,585
Black River? 1,223 445
Cadwell Brook 234 --
Plum Creek 235 --
Wade Brook 171 -
Total Length of Floodplain Crossings 1,780 6,028 641 0

ICrossing widths are based on available FEMA floodplain GIS data, which does not include Koochiching County.
Koochiching County floodplains were identified using resources only available through FEMAs online Map
Service Center to digitize their approximate extent into GIS format.
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Figure 6.17-6. FEMA Floodplains
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Groundwater

The primary groundwater resources in the Study Area are unconsolidated Quaternary aquifers
comprised of glacial outwash- and lake-derived sand and gravel deposits. These Quaternary
aquifers occupy small portions of the Study Area (Hobbs and Goebel 1982). Much of the Study
Area is covered by non-aquifer materials such as peat and glacial till, although glacial till can be
suitable for small domestic supplies if sufficient coarse material is present. Precambrian and
Cretaceous bedrock aquifers are scattered throughout the Study Area, the most significant
being the Precambrian-aged Biwabik Formation, which exists near the surface on the Mesabi
Iron Range. Most of the bedrock formations in the Study Area are relatively impermeable and
typically are not the target of water supply wells, especially where water of sufficient quantity
and quality is available from shallow unconsolidated aquifers.

Depths to the water table vary throughout the Study Area, from less than 5 feet to more than 50
feet, according to water well records in the County Well Index. Generally, groundwater in the
Study Area is within 30 feet of the surface. Groundwater quality in Itasca and Koochiching
counties is suitable, and the water quality signature of the Quaternary aquifers is different from
similar aquifers in the remainder of the state, possibly due to close interaction with the often
shallow Precambrian bedrock (MPCA 1999a). In Beltrami, Lake of the Woods, and Roseau
counties the groundwater quality is relatively suitable, although arsenic is a potential chemical
of concern in the buried Quaternary aquifers (MPCA 1999b). High arsenic concentrations in the
buried Quaternary aquifers are not expected to impact Project construction because those
aquifers are beyond the depth of installation of structure foundations.

A number of wells exist in the Study Area. The wells primarily are used for domestic supply,
with few wells used for other purposes such as monitoring.

6.17.2 Direct and Indirect Effects

Table 8.17-8 is a comparison of impacts to water resources for the anticipated ROW for the
Route Alternatives; Table 8.17-9 provides this information for the Segment Options. Because
GIS information of FEMA floodplains in Koochiching County is not available, the analysis of
floodplain crossings is based upon information obtained from the FEMA Map Service Center.
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Table 6.17-8. Summary of Water Resources within the Anticipated ROW

Resource Type® Orange Route Blue Route
PWI basin crossings less than 1,000 feet 2 1
PWI basin crossings greater than 1,000 feet 1 2
PWI watercourse crossings 37 37
MPCA impaired waters crossings 3 3
FEMA floodplain crossings less than 1,000 feet 9 7
FEMA floodplain crossings greater than 1,000 feet 3 2

Note:

'For impact calculations, crossings greater than 1,000 feet were assumed to require placement of at least one
structure within the resource. The actual number of structures required, if any, to cross any water resource will
depend on several factors including topology, alignment, and other physical constraints.

Table 6.17-9. Water Resources within the Segment Alternatives

Segment Options
Resource Type!
C1 C2 Ji J2
PWI basin crossings less than 1,000 feet 0 0 0 0
PWI basin crossings greater than 1,000 feet 0 0 0 0
PWI watercourse crossings 5 3 10 8
MPCA impaired waters crossings 1 2 1 1
FEMA floodplain crossings less than 1,000 feet 2 1 3 0
FEMA floodplain crossings greater than 1,000 feet 0 1 0 0

Note:

For impact calculations, crossings greater than 1,000 feet were assumed to require placement of at least one
structure within the resource. The actual number of structures required, if any, to cross any water resource will
depend on several factors including topology, alignment, and other physical constraints.

Public Waters

Orange Route

Direct impacts on surface water resources likely will occur at the unnamed PWI basin in Roseau
County (see Table 6.17-4 and Appendix A, sheet 10). The span width of the unnamed PWI
basing in Roseau County is approximately 2,118 feet wide, which may require one or more
structures to be placed within this basin. This feature is a scrub-shrub and emergent wetland
with little to no standing water. Each structure placed in a PWI basin will result in
approximately 33 square feet of permanent impacts.

Direct impacts to other PWI basins or watercourses because of construction of the Project are
not likely to occur. The Applicant anticipates that surface water features that are 1,000 feet wide
or less may be avoided by spanning the transmission line over waterbodies or shifting the route
to avoid these areas, unless precluded by other constraints. With the exception of the unnamed
basin in Roseau County, there are no unspanable waterbodies along the Route Alternative.

Indirect effects on public waters will include the removal of riparian or shoreline forests where
present (see Table 6.17-2). In addition to the habitat changes this would cause, it could also
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increase light penetration to the waterbody. These indirect effects have potential to cause
increased water temperature and changes to aquatic plant community.

In some locations, it may be necessary to draw water from public waters to facilitate temporary
ice roads required to support construction. The amount of water required for the construction of
ice roads will be negligible and have little to no impact on surface waters as the water will be
returned to the source upon melt. A Water Appropriations Permit from the Minnesota DNR
will be obtained if necessary.

Finally, temporary access across PWI watercourses (see Table 6.17-2) may be required to
facilitate construction of portions of this Route Alternative, especially where located in isolated
areas and where access to the ROW from public roads will be limited. These locations have been
identified after an alternative is selected, during final design.

Blue Route

Direct impacts on surface water resources likely will occur at the unnamed PWI basin in Roseau
County and at Grass Lake in Itasca County (see Table 6.17-4 and Appendix A, sheets 10 and 49).
The span width of the unnamed PWI basing in Roseau County is approximately 2,118 feet wide,
which may require one or more structures to be placed within this basin. This feature is a scrub-
shrub and emergent wetland area with little to no standing water.

The span width of Grass Lake in Itasca County would be approximately 1,220 feet wide, which
may require one or more structures to be placed within this basin. This PWI is mostly open
water and is undeveloped.

Based on the anticipated ROW developed for impact calculations, it is anticipated that structure
placement will be necessary in two PWI waterbodies. Each structure placed in a PWI basin will
result in approximately 33 square feet of permanent impacts.

The Applicant anticipates that the remaining PWI Basins and Watercourses may be avoided by
spanning the transmission line over the waterbodies and watercourses or adjusting the
alignment of the ROW within the route to avoid these areas entirely, unless precluded by other
constraints.

Indirect effects on these resources will include the removal of riparian or shoreline forests
where present (see Table 6.17-2). In addition to the habitat changes this would cause, it could
also increase light penetration to the waterbody. These indirect effects have potential to cause
increased water temperature and changes to aquatic plant community.

Indirect effects on riparian wetlands from removal of trees and shrubs are discussed in Section
8.18, Wetlands. Visual impacts associated with stream and river crossings are discussed in
Section 8.10, Aesthetics, and Section 8.22, Recreation and Tourism.

In some locations, it may be necessary to draw water from public water sources to facilitate

temporary ice roads required to support construction. The amount of water required for the
construction of ice roads will be negligible and have little to no impact on surface waters. A
Water Appropriations Permit from the Minnesota DNR will be obtained if necessary.
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Finally, temporary access across PWI watercourses (see Table 6.17-2) may be required to
facilitate construction of portions of this Route Alternative, which are located in isolated areas
where access to the ROW from public roads will be limited, however, these locations have not
yet been determined.

Segment Options

Segment Option C2 will have three PWI stream crossings, which is two less PWI watercourse
crossings than Segment Option C1 (see Table 6.17-3). This is because Segment Option C2 will be
situated lower in the watershed, downstream (that is, north) from the confluence of many minor
tributaries to Black River and Big Fork River, which are crossed by Segment Option C1. Each
PWI stream crossing will be spanned with no permanent impacts anticipated. No PWI basins
are located in either Segment Option C1 or C2.

Segment Option ]2 will have eight PWI stream crossings, which is two less PWI watercourse
crossings than Segment Option J1 (see Table 6.17-3). This is because Segment Option J1 will be
situated below the beach ridge which forms the transition between the Vermillion Uplands
Ecoregion and Agassiz Lowlands, where numerous streams originate. Segment ]2 is situated
above these streams in the watershed and therefore avoids crossings some of the streams which
originate downslope. Each PWI stream crossing will be spanned with no permanent impacts
anticipated. No PWI basins are located in either Segment Option J1 or J2.

Trout Streams

The Blue Route crosses one trout stream, Pitt Grade Creek, in Lake of the Woods County (see
Appendix A, sheet 79). This creek is channelized. The proposed crossing is next to an existing
230 kV line. Additional clearing may be necessary for Project construction. The Applicant will
work with Minnesota DNR to determine if there would be any effects to this creek as a result of
the Project.

The Orange Route and Segment Options do not cross any trout streams.

Water Quality

Each route will cross three impaired waterways. See Table 6.17-5. Segment Option C2 has an
additional impaired water crossing. Direct impacts on surface water resources are not likely to
occur to MPCA impaired watercourses during construction of the Project, because the impaired
water features will be avoided by spanning the transmission line over the watercourse.

Many of the watercourses crossed by the Route Alternatives are impaired by the presence of
mercury (MPCA 2012). The Project will reduce northeastern Minnesota’s reliance on coal fired
power plants, which are a source of atmospheric mercury, and replace it with hydro power,
which is an emission free and mercury free power source. This could have long-term, beneficial
effects on water quality in the region, as regional emissions are responsible for approximately
40 percent of atmospheric mercury deposition in Minnesota (MPCA 2013).

Turbidity is identified as the other type of impairment for the watercourses crossed by the
Route Alternatives. Indirect impacts that might affect turbidity are from stormwater runoff
during construction, due to the presence of exposed topsoil or disturbed vegetation within the

Docket No. E015/TL-14-21 Page 6.17-23 April 15, 2014



Route Permit Application Great Northern Transmission Line

ROW. The Applicant will implement a sediment and erosion control plan during construction
to minimize potential sedimentation of all surface waters within the selected route.

Floodplains

Construction of the Project is not expected to alter existing drainage patterns or floodplain
elevations due to the small footprint of the structures and their relatively wide spacing. The
transmission structures placed in floodplains have a small cross section, resulting in negligible
fill. No change in floodplain functions will occur due to construction of the Project. If floodplain
contours are disrupted during construction, they will be returned to their pre-construction
profile once construction is complete. See Table 6.17-6 for a listing of floodplain crossings within
the Route Alternatives and Table 6.17-7 for the Segment Options.

Orange Route

The Orange Route will cross floodplains associated with the Roseau River/Sprague Creek,
Winter Road River, Troy Creek, Rapid River (Main & North Branch), Chase Brook, Wade Brook,
Tamarack River and the Prairie River (see Appendix A, sheets 4, 14, 58, 74, 65, and 46).

Floodplain crossings greater than 1,000 feet may require the placement of one or more
structures within the floodplain. In Roseau County, approximately 72,287 feet of the Orange
Route are located in the Roseau River/Sprague Creek Floodplain. In addition, the Prairie River
Floodplain would be crossed in two locations by the Orange Route in Itasca County where
FEMA floodplains are present (there are no FEMA floodplains mapped at the remaining Prairie
River Crossing). The northern crossing is approximately 2,850 feet wide and the southern
crossing would be approximately 2,920 feet wide. Other floodplains crossed by the Orange
Route are narrow enough that impacts could be avoided by spanning. The Orange Route would
cross approximately 6,000 feet more floodplain than the Blue Route.

In total, approximately 79,706 feet (15.1 miles, approx.) of the Orange Route is located in
floodplains. Where complete avoidance of floodplains is not feasible, structure placement will
have little to no effects on water flow, flood water storage capacity, or flooding in those
floodplains because the volume displaced by the structures will be so small as to be negligible.

Approximately one mile of the Orange Route crosses the Hay Creek Impoundment Area,
located within the Roseau River Watershed. The impacts on water flow, flood water storage,
and flooding will be negligible due to the small volume displaced by the structures compared to
the approximately 9,500-acre-feet capacity of the impoundment.

Blue Route

The Blue Route will cross floodplains associated with the Roseau River/Sprague Creek, Winter

Road River, Peppermint Creek, Baudette River West Fork, Rapid River, Rapid River East Fork,
Black River, Big Fork River, and Reilly Brook (see Appendix A, sheets 4, 14, 15, 17, 18-19, 24, 28,
and 37).

Floodplain crossings greater than 1,000 feet may require the placement of one or more
structures within the floodplain. Approximately 72,286 feet (13.7 miles, approx.) of the Blue
Route crosses the Roseau River/Sprague Creek Floodplain in Roseau County and approximately
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1,223 feet of the route crosses the Black River Floodplain in Koochiching County. Other
floodplains crossed by the Blue Route are narrow enough that impacts could possibly be
avoided by spanning the width of these features.

In total, approximately 73,622 feet (13.9 miles, approx.) of the Blue Route are located in
floodplains. Where complete avoidance of floodplains is not feasible, structure placement will
have little to no effects on water flow, flood water storage capacity, or flooding in those
floodplains because the volume displaced by the structures will be so small as to be negligible.

Approximately one mile of the Blue Route crosses the Hay Creek Impoundment Area, located
within the Roseau River Watershed (see Appendix A, sheets 5-6). The impacts on water flow,
flood water storage, and flooding will be negligible due to the small volume displaced by the
structures compared to the approximately 9,500-acre-feet capacity of the impoundment.

Segment Options

Segment Option C2 is the only segment crossing a floodplain that is more than 1,000 feet wide.
See Table 6.17-7. Approximately 5,586 feet of Segment Option C2 is located in the Big Fork
Floodplain in northern Koochiching County and may require structure placement within the
floodplain. Segment C1 would span the Big Fork River in a location where the floodplain is
approximately 557 feet wide, so pole placement would not be required (see Appendix A, sheets
78-80).

All other floodplain crossings made by the Segment Options are narrow enough that they could
be spanned. Therefore, additional impacts are not anticipated.

Groundwater

Permanent impacts on groundwater resources are not anticipated to occur as a result of this
Project. Temporary impacts during construction could occur if dewatering is necessary to install
the transmission structures. Due to the depth of groundwater in the Study Area (that is,
generally less than 30 feet below ground surface), groundwater resources might be encountered
during excavations for transmission line structures or surface grade changes in low-lying
and/or wet areas. In areas where shallow groundwater is encountered, dewatering prior to
structure installation may possibly be required. Depending on the need for and scale of
dewatering activities, it will be possible that shallow groundwater levels could be directly
affected from dewatering. However, because installation of structure foundations will be
installed at depths of at least 10 to 15 feet below ground surface, changes in groundwater levels
will be confined to shallow groundwater with no resulting effect on deep aquifers.

In the event temporary concrete batch plants are constructed to make concrete for structure
foundations, groundwater might be used to supply the plants. Depending on the depth of the
pumping, groundwater levels in shallow aquifers could be directly affected in the short term.

Any effects on groundwater levels from dewatering activities will be localized and short term.
The Project will not impact groundwater availability or quality for municipal or private water
users in the Study Area. Water supply wells in the Study Area primarily are used for domestic
purposes. Landowners will be contacted to determine the presence of wells. There is sufficient
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room within the Route Alternatives to avoid most or all wells, and detailed ROW planning
within the Route Alternatives will provide the opportunity to refine the position of the
transmission line and avoid existing wells. If a well could not be avoided, it will be relocated
under an agreement with the well owner and the old well will be properly abandoned.

Except for the potential use in concrete production, no water for storage, reprocessing, or
cooling will be required for the construction or operation of the transmission line or substations.
The Project will not be expected to result in violations of groundwater quality standards unless
a significant fuel or chemical spill associated with construction equipment or substation
operations were to occur. The potential for spills to occur during construction or substation
operations will be reduced through development and maintenance of Spill Prevention, Control,
and Countermeasures (SPCC) plans for both the construction phase and operations phase of the
Project.

6.17.3 Mitigation

Public Waters

The Applicant will maximize span widths to the extent practicable to place the smallest number
of structures in Public Waters.

The Project likely will require a number of water resource permits, including a Stormwater
Pollution Prevention Plan (SWPPP), National Pollutant Discharge Elimination System (NPDES)
Permit, License to Cross Public Waters, Public Waters Work Permit, Section 10 Permit, and
Temporary Water Appropriations General Permit. The Applicant will work with permitting
agencies to develop mitigation measures appropriate for these permits.

The Applicant will maintain sound soil and water conservation practices during construction
and operation of the Project to protect topsoil and adjacent water resources, and to minimize
soil erosion. Best management practices (BMPs) may include:

— The Applicant will retain an environmental inspector (EI) during Project construction.
Working on behalf of the Applicant, the EI will be responsible for understanding all of
the conditions of the Project’s environmental permits and to ensure that the contractors
abide by these conditions.

— Utilize matting, ice roads, and low ground pressure equipment to the extent practical to

minimize wetland and peatland impacts during construction.

)

Locate structures and disturbed areas away from rivers and lakes, where practicable

\J

Contain stockpiled material away from stream banks and lake shorelines

\J

Install sediment and erosion control prior to construction in accordance with sediment
and erosion control plans and permits
— Use turbidity control methods prior to discharging wastewater from concrete batching

or other construction operations to streams or other surface waters

\

Spread topsoil and seed in a timely manner

)

Restrict vehicular activity within riparian corridors
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— Minimize use of heavy equipment when clearing riparian corridors

Floodplains

Structures will be located outside of floodplains to the extent practicable. The Applicant will
work with the jurisdictional agencies to determine the best ways to minimize impacts and
create appropriate mitigation measures.

Water Quality

The Applicant proposes the following mitigation measures:

— To mitigate any impacts to water quality, the Applicant will implement the BMP’s
outlined in the SWPPP, required by the NPDES permitting process. Adjustments may be
made in the field to address site specific conditions.

— To minimize contamination of wetlands due to accidental spilling of fuels or other
hazardous substances, the Applicant will develop and implement spill prevention
procedures to aid in the prevention of potential contamination due to a fuel or

hazardous substance spill. Refueling will occur at sites away from wetlands and waters.

Groundwater

The Applicant proposes the following mitigation measures:

— Temporary impacts during construction may occur if dewatering is necessary to install
the transmission structures or if pumping wells are installed to supply water for
concrete batch plant operations. If dewatering or pumping is necessary, water
appropriations permits will be obtained from Minnesota DNR. If the dewatered
groundwater contains substantial quantities of suspended sediments, then the water will
be filtered though silt fence or bio-rolls prior to discharge.

— The Applicant expects to avoid constructing the transmission line over existing wells. If
crossing over wells cannot be avoided, the Applicant will work with existing
landowners to develop appropriate mitigation measures.

— To minimize the potential for contamination of groundwater, SPCC plans will be
developed and maintained during the construction and operation of the Project. Oil
products and hazardous materials will be stored inside appropriate containment, and
any spills of oil or hazardous materials will be mitigated immediately in accordance

with the procedures in the SPCC plan.
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6.18 Wetlands

This section describes wetland resources that are crossed by the Route Alternatives and
Segment Options and the potential impacts of the Route Alternatives and Segment Options on
those resources.

Data from the National Wetland Inventory (NWI) Geographic Information System (GIS)
shapefiles were used to determine acreage, length, and type of wetlands impacted by the Route
Alternatives and Segment Options.

6.18.1 Existing Conditions

Wetlands serve many valuable functions including, but not limited to, providing groundwater
discharge and recharge; flood attenuation; important fish and wildlife habitat; nutrient and
sediment removal and storage; shoreline and riverbank stabilization; and toxicant removal. As
such, wetland impacts are regulated by a combination of federal, state, and local regulatory
authorities in the U.S. Activities that would discharge dredge or fill material into waters of the
U.S. require a permit from the U.S. Army Corps of Engineers (USACE). Such permits must be in
compliance with both USACE regulations and the Section 404(b)(1) Guidelines promulgated by
the U.S. Environmental Protection Agency (EPA), including the implementation of steps to
avoid, minimize and mitigate effects on wetlands.

State and local wetland protection in Minnesota is regulated by the Wetland Conservation Act
of 1991. The purpose of the Wetland Conservation Act is to maintain and protect wetlands and
their associated benefits within the state. The Wetland Conservation Act is administered by
local government units, which may include cities, counties, watershed management
organizations, soil and water conservation districts, and townships. Some activities, including
linear utility corridors, are exempt from regulation under the Wetland Conservation Act.
Because this exemption for linear utility corridors includes transmission lines, the Applicant
anticipates that the impacts to wetlands from the transmission line will be exempt from the
Wetland Conservation Act’s (WCA) rules on replacement pursuant to Minnesota Rules
8420.0420, subpart 6.A(1). Substations, which are not considered part of the linear portion of a
Project under the WCA exemption, may require a state wetland permit and associated
replacement.

National Wetland Inventory Wetlands

Wetlands within the Study Area for the Route Alternatives and Segment Options were
identified using National Wetlands Inventory (NWI) Geographic Information System (GIS)
shapefiles, which represent the best estimate of wetland resources at a broad, planning scale.
Delineation of wetland boundaries and required mitigation will occur through the Clean Water
Act Section 401 and Section 404 permit process.

To provide an easily understood classification system with unified concepts and terms, the U.S.
Fish and Wildlife Service (USFWS) developed the Classification of Wetlands and Deepwater
Habitats of the United States (Cowardin et al.1979). This approach, referred to as the Cowardin
Classification System, provides a hierarchical framework for classifying all wetland and
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deepwater areas. Cowardin classification is a widely accepted standard for the classification of
wetland types on a state and national level. This approach is used as the basis for USFWS NWI
mapping as the means to classify wetlands on a national level. The hierarchical classification
divides wetlands and deep water habitats into Systems, Subsystems, Classes, and Subclasses.
The NWI Type provided in Table 6.18-1 and 6.18-2, below, is based on the Cowardin
Classification System. Both a full description and an abbreviated description of wetland types
are available on USFWS’ website (1979). Figure 6.18-1 shows NWI wetlands along the Route
Alternatives; detailed maps are provided in Appendix A.

Table 6.18-1. Wetlands (acres) within Each Route Alternative

Wetland Type® Orange Route Blue Route
PEM 5,525 5,877
PSS 15,984 13,249
PFO 22,418 24,680
PUB 218 91
Lake 89 169
River 13 53
Total wetlands within Route Alternative (acres) 44,247 44,120
Total Route Alternative area (acres) 75,879 71,547
Percent wetlands (%) 58% 62%
Source: Minnesota DNR - Division of Waters (2003)
Note:

'Palustrine emergent wetland (PEM), Palustrine shrub wetland (PSS), Palustrine forested wetland (PFO), Palustrine
pond (Palustrine Unconsolidated Bed [PUB]). Palustrine is defined as a freshwater wetland system.

Table 6.18-2. Wetlands (acres) within Each Segment Option

Wetland Type® c1 c2 Ji J2
PEM 161 447 327 480
PSS 1,230 1,382 1,581 1,391
PFO 9,241 4,322 5,547 3,560
PUB 10 19 81 146
Lake - 12 - 18
River 23 51 - -
Total wetlands (acres) 10,665 6,233 7,536 5,596
Total Segment 11,971 8,672 15,489 16,532
Option area (acres)

Percent area as NWI 89% 729% 49% 34%

wetlands (%)

Source: Minnesota DNR - Division of Waters (2003)

Note:

'Palustrine emergent wetland (PEM), Palustrine shrub wetland (PSS), Palustrine forested wetland (PFO), Palustrine

pond (Palustrine Unconsolidated Bed [PUB]). Palustrine is defined as a freshwater wetland system.
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Both the Orange Route and the Blue Route cross substantial wetland areas, including emergent,
shrub, and forested wetlands. The Orange and Blue Route Alternatives include a similar
number of total wetland acres (44,247 acres and 44,120 acres, respectively). The Blue Route
includes more lake and river wetland acres than the Orange Route.

The Orange Route takes a more direct trajectory than the Blue Route, crossing the vast peatland
complex of the Agassiz Lowlands Ecological Subsection (see Section 6.4, Vegetation, for a figure
and description of Ecological Subsections). The Blue Route, which follows a more northerly and
easterly direction, skirts the northern edge of the Agassiz Lowlands Ecological Subsection and
traverses a greater portion of the Littlefork-Vermillion Uplands Ecological Subsection. The
Littlefork-Vermillion Uplands Ecological Subsection contains more heterogeneous landscapes
and consequently, a greater number of smaller basins than the Agassiz Lowlands Ecological
Subsection with more opportunity for spanning of wetlands along the Blue Route. The Orange
Route traverses more areas of uninterrupted wetland basins, particularly peatlands north of
Red Lake.

Segment Options C1 and C2 each have more than 70 percent wetland coverage, consisting of
mostly woody wetland cover in Segment Option C1, with Segment Option C2 weighted slightly
more toward shrubs than forest.

Segment Options J1 and ]2 are located within the Littlefork-Vermillion Uplands Ecological
Subsection, but Segment Option J1 borders the edge of the vast peatlands of the Agassiz
Lowlands Ecological Subsection and thus crosses more peatland areas. These options include 35
to 50 percent wetland. The landscape of Segment Option J2 is more heterogeneous, with
wetlands of smaller basins throughout.
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Figure 6.18-1. National Wetland Inventory (NWI) Wetlands
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Public Water Inventory Wetlands

The Minnesota Department of Natural Resources (DNR) Public Waters Inventory (PWI)
wetlands are included in the NWI data presented above and independently are regulated by
Minnesota DNR as public waters (see Figure 6.18-2). PWI wetlands are discussed in Section

6.17, Water Resources and Floodplains.

Peat and Muck Soil Wetlands

Peatlands are a particularly sensitive type of wetland resource in the Study Area (see Figures
6.18-3 and 6.17-2). Peat soils develop in wetland settings where decomposition of organic
material is slowed by lack of oxygen in continuous and fully saturated conditions. Muck soils

form when peat soils are drained, triggering weathering of the peat and associated micro-
organism activity. Muck formation involves the partial mineralization of peats and the
subsequent transformation of its colloidal constituents (Mysliniska 2003). Regeneration of peat is
a slow process, estimated to reproduce at a rate of less than Imillimeter per year (Keddy 2000).
The Study Area contains vast peatland communities including open and forested bogs and rich,
poor, and calcareous fens. Most peatlands in the Study Area are dominated by Sphagnum
mosses and are located within the large peatlands of the Agassiz Lowlands Ecological
Subsection through the central portion of the Orange Route. Wetlands of this area largely are
comprised of acidic peat bogs. Peat and muck soils were identified for the Study Area using
U.S. Department of Agriculture (USDA) Natural Resources Conservation Service (NRCS) soils
descriptions (USDA NRCS 2013).

Calcareous Fens

Calcareous fens are a globally rare and unique groundwater fed wetland type found in high
concentrations in Minnesota. Under Minnesota Administrative Rule 8420.0935, “Calcareous
fens, as identified by the commissioner, must not be impacted or otherwise altered or degraded,
wholly or partially by any action, unless the commissioner, under an approved management
plan, decides some alteration is necessary.” These wetland communities are the only natural
community specifically protected by the Minnesota Peatland Protection Act (Minnesota Statutes
84.035 and 84.036). Minnesota DNR has established WPAs for peatlands throughout the state.
WPAs are in place in areas surrounding the following Scientific and Natural Areas (SNAs): Pine
Creek Peatland (see Appendix A, sheet 3), Sprague Creek Peatland (see Appendix A, sheet 3),
Red Lake Peatland (see Appendix A, sheet 61), North Black River Peatland (see Appendix A,
sheets 23-24), and Lost River Peatland (see Appendix A, sheets 64-65). None of the SNAs are
within Route Alternatives, but WPAs for all of these SNAs are crossed by the Project.

The adjacent WPAs for Lost River Peatland SNA, Pine Creek SNA, and Sprague Creek SNA are
specifically intended to provide protective buffers for core areas of known calcareous fen
complexes. As groundwater fed natural communities, calcareous fens are susceptible to off-site
impacts to groundwater flows and chemistry. A determination of potential effects to known fen
complexes will require coordination with Minnesota DNR. Large peatland expanses have the
potential to support calcareous fen complexes not yet identified. See Section 6.4, Vegetation,
Table 6.4-6 for SNA-WPA locations.
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Figure 6.18-2. Public Water Inventory (PWI) Wetlands
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Figure 6.18-3. Peatlands
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6.18.2 Direct and Indirect Effects

Wetlands make up approximately 63 to 69 percent of the area within the anticipated right-of-
way (ROW) for the Route Alternatives (see Table 6.18-3), and 31 to 91 percent of the area within
the anticipated ROWs for the Segment Options (see Table 6.18-4). All impacts are expected to be
direct impacts. No indirect impacts are expected.

Table 6.18-3. NWI Wetlands within the Anticipated ROW for Each Route Alternative

Wetland Type® 2 Orange Route Blue Route
(Cowardin Classification) (acres) (acres)

PEM 234 2,256
PEMA 5 3
PEMB 165 299
PEMC 4 13
PEMF 3 6
PEMG 2 1
PFO 1,667 1,908
PSS 1,287 1,183
PUB 10 6
Lake 2 7
River 1 5
Total wetlands (acres) 3,380 3,656
Total ROW area (acres) 5,332 5,321
Percent of ROW as wetland (%) 63% 69%

Source: Minnesota DNR - Division of Waters (2003)

Notes:

Palustrine emergent wetland temporarily flooded (PEMA), Palustrine emergent wetland saturated (PEMB),
Palustrine emergent wetland seasonally flooded (PEMC), Palustrine emergent wetland seasonally flooded or
saturated (PEME), Palustrine emergent wetland semipermanently flooded (PEMF), Palustrine emergent wetland
intermittently exposed (PEMG) Palustrine emergent wetland artificially flooded (PEMK), Palustrine shrub wetland
(PSS), Palustrine forested wetland (PFO), Palustrine pond (Palustrine Unconsolidated Bed [PUB]). Palustrine is
defined as a freshwater wetland system.

2For these calculations, wetland classifications that are combined in the NWI (that is, PSS/PFO; PSS/PEM; and
PFO/PSS) were classified using the first designation. It was presumed that the first designation represents the
dominant wetland type.

Table 6.18-4. NWI Wetland (acres) within the Anticipated ROW for Each Segment Option

Segment Option
Wetland Type*

Ci1 Cc2 J1 J2
PEM - - 7 17
PEMA - - 2 1
PEMB 6 36 9 3
PEMC 4 28 4 4
PEMF 4 2 <1 6
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Segment Option
Wetland Type*

C1 C2 Ji J2
PFO 633 585 426 253
PSS 80 175 101 102
PUB <1 1 5 13
RIVER 1 2 1 1
Total Wetlands 729 830 556 399
Total ROW Area 797 1,116 1,212 1,284
Percent of ROW as 91% 74% 46% 31%
Wetland
Source: Minnesota DNR - Division of Waters (2003)
Notes:

Palustrine emergent wetland temporarily flooded (PEMA), Palustrine emergent wetland saturated (PEMB),
Palustrine emergent wetland seasonally flooded (PEMC), Palustrine emergent wetland seasonally flooded or
saturated (PEME), Palustrine emergent wetland semipermanently flooded (PEMF), Palustrine emergent wetland
intermittently exposed (PEMG) Palustrine emergent wetland artificially flooded (PEMK), Palustrine shrub wetland
(PSS), Palustrine forested wetland (PFO), Palustrine pond (Palustrine Unconsolidated Bed [PUB]). Palustrine is
defined as a freshwater wetland system.

2For these calculations, wetland classifications that are combined in the NWI (that is, PSS/PFO; PSS/PEM; and
PFO/PSS) were classified using the first designation. It was presumed that the first designation represents the
dominant wetland type.

Wetland Fill

Direct permanent wetland impacts would occur where dredging or filling is required for
structure foundation installation. The area of permanent impact is anticipated to be 33 square
feet per structure. Permanent impacts would only occur if a wetland cannot be spanned. The
estimate of the total amount of wetland area that would need to be filled to install structures
within an anticipated ROW, assuming a 1,000 foot span length, is shown in Table 6.18-5. Fill
calculations are considered to be conservative estimates based on preliminary design
assumptions, where structures will be placed between 1,000 and 1,400 apart.

The estimated wetland fill area would be approximately 0.60 acre for the Route Alternatives.
Based on the anticipated siting of the Blackberry Substation and 500 kV Series Compensation
Station, the estimated combined wetland fill area for those two facilities would be 5.3 acres.
Estimated impacts for the Segment Options range from less than 0. 1 acre to 0.14 acre, with
Segment Option C2 having the highest impact.
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Table 6.18-5. Total Fill for the Route Alternatives and the Blackberry 500 kV
Substation/Series Compensation Station

Route Alternative or Segment Approximate Number of Total Wetland Fill (Acres)
Option Structures

Route Alternatives
Orange Route 1,162 0.56
Blue Route 1,159 0.60
Substation
Blackberry 500 kV Substation and 500 - 5.30
kV Series Compensation Station
Segment Options
C1 174 0.12
C2 243 0.14
J1 264 0.09
]2 280 0.06

NWI source: Minnesota DNR - Division of Waters (2003)

Forest Wetland Conversion

Conversion of forested wetlands is likely the greatest impact on wetlands associated with the
Project. Removal of trees within the ROW is required to ensure the safe and efficient operation
of the transmission line. Removal of woody vegetation within a forested wetland area would
not require dredging or filling, nor would it reduce overall wetland acreage, but would convert
the forested wetland area to a different vegetative class and thus a different wetland type.

The forested wetland conversion associated with the Project occurs because the Project is
located in a region of the state where forested wetland is a predominant land cover. Both Route
Alternatives cross this region. This conversion would impact a small percentage of the total
amount of this land cover in the Study Area.

The Orange Route and the Blue Route would convert 1,667 acres and 1,908 acres of forested
wetland, respectively. See Table 6.18-6.

Segment Option C1 has more acres wetland forest conversion than Segment Option C2 (that is,
633 to 585 acres). Segment Option J1 would convert 426 acres of forested wetland, mostly
contiguous forested peatlands, whereas Segment Option J2 would convert 253 acres.

Shrub Wetland Conversion

Permanent conversion of shrub wetlands would occur within a 70-foot-wide corridor beneath
the transmission line. In these areas, all woody vegetation will be kept cleared as a part of
regular maintenance to ensure safe and reliable operation of and access to the transmission line.
Elsewhere within the ROW, woody vegetation that typically grows less than 16 feet tall will be
left in place. Vegetation taller than 16 feet will be removed. See Table 6.18-6.
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Table 6.18-6. Permanent Conversion of Wetland Types by Route Alternative and Segment

Option
Route Alternative or Conversion of Forested (PFO) Conversion of Shrub (PSS)
Segment Option Wetlands (Acres)* Wetlands (Acres)?
Route Alternatives
Orange Route 1,667 448
Blue Route 1,908 419
Segment Options
C1 633 27
2 585 56
J1 426 35
J2 253 35
NWI source: Minnesota DNR - Division of Waters (2003)
Notes:

1Based on 200 foot-wide cleared ROW
2Based on 70 foot-wide clearing beneath the transmission line

Calcareous Fens

Calcareous fens are protected by statute, thus project activities near these natural communities
will require coordination with the Minnesota DNR to determine whether effects may occur due
to alteration of groundwater sources. The Orange and Blue Routes and Segment Option C2 each
cross one or more WPAs. See Section 6.4, Vegetation, Table 6.4-6 for WPA locations. No effects
are anticipated.

General Construction Impacts

Temporary wetland impacts due to construction activities will occur to wetland areas that are
not permanently impacted or permanently converted to another wetland type. Temporary
impacts are expected to occur in emergent (that is, PEM Type) wetlands during construction.
Temporary access paths and construction areas at structures will be matted and driven upon by
heavy equipment. Potential for disturbance, compression, and/or compaction of soils generally
increases in wetlands that have highly organic soils, floating bogs, or high water levels. The
duration of these construction related impacts to wetland areas may be of longer duration.

In peatlands, soils tend to be highly compressible, often floating on top of water; compressed
peat is slow to regenerate. Potential direct effects could impact vegetation communities if soils
are compressed and sunken. The duration of these construction related impacts to wetland
areas may be of longer duration. Peat soils were identified based on soils series descriptions
(USDA NRCS 2013). The length of the route that crosses peat for each of the Route Alternatives
and Segment Options is provided in Table 6.18-7.

The Blue Route has a greater length in peat soils than the Orange Route, by approximately
10 miles. The differences between Segment Options C1 and C2 roughly are proportionate to
their overall length. Segment Option J1 and ]2 cross similar miles of peat or muck.
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Table 6.18-7. Peat and Muck Length within Anticipated ROW by Route Alternative and
Segment Option

Route Alternative or Segment Option Total Length (Miles) across Peat or Muck Soils

Route Alternatives

Orange Route 117

Blue Route 127

Segment Options

C1 25

C2 31

J1 19

]2 15

Source: USDA NRCS 2013

In addition to disturbance to peatland soils discussed above, the Project has potential to impact
wetlands through soil erosion and sediment deposition due to construction activities.
Sedimentation in wetlands can cause changes to vegetation, with greater potential for
establishment of invasive species, such as reed canary grass.

6.18.3 Mitigation

The Applicant proposes the following mitigation measures:

— To minimize contamination of wetlands due to accidental spilling of fuels or other
hazardous substances, the Applicant will develop and implement spill prevention
procedures to aid in the prevention of potential contamination due to a fuel or
hazardous substance spill. Refueling will occur at sites away from wetlands and waters.

— The Applicant will work with the St. Paul District of USACE to develop a mitigation
approach that meets the compensatory requirements of the agency. These requirements
will be incorporated into the Clean Water Act Section 404 permit and Section 401
certification issued by USACE and Minnesota Pollution Control Agency prior to
construction.

— The Applicant will avoid major disturbance of individual wetlands and drainage
systems during construction. This may be done by spanning wetlands and drainage
systems, where practical.

— The Applicant will utilize construction best management practices (BMP’s) such as
matting, ice roads, and low ground pressure equipment to the extent practical to
minimize wetland/peatland impacts during construction.

— Crews will access the wetland with the least amount of physical impact on the wetland
(that is, shortest practical route).

— Temporary impacts to wetlands will be restored to pre-construction conditions to the
extent practical.

— Minnesota DNR PWI wetlands will be restored according to provisions in Land and
Water Crossing permits. Section 6.17, Water Resources, discusses PWI wetlands.
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In addition to the mitigation listed above, a National Pollution Discharge Elimination Service
(NPDES) permit will be required by the Minnesota Pollution Control Agency. The conditions of
the NPDES permit will limit movement of sediment and polluted waters overland and will, by
extension, provide additional protection for wetlands. Best management practices (BMPs) for
sediment and erosion control will be implemented to minimize impacts on water resources.
These BMPs will protect topsoil and adjacent water resources by trapping sediments; this will
avoid contributing sediment to wetlands and water resources. NPDES permitting and
mitigation is discussed further in Section 6.17, Water Resources.
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6.19 Wildlife

This section describes the wildlife resources that are within the Study Area for each of the Route
Alternatives and Segment Options, and discusses the potential impacts of the Route
Alternatives and Segment Options on those resources.

Information collected from Minnesota Department of Natural Resources (DNR) Minnesota
Biological Survey (MBS), Minnesota’s Comprehensive Wildlife Conservation Strategy, USGS
Gap Analysis Program (GAP) analysis, and other sources were used to identify habitats and
species that could occur within or near the Study Area.

6.19.1 Existing Conditions

As discussed in Section 6.4, Vegetation, the Study Area is located within three Ecological
Provinces and six Ecological Subsections as classified by Minnesota DNR (2013) following the
National Hierarchical Framework of Ecological Units (Cleland et al. 1997). Figure 6.4-1 displays
the ecological province and ecological subsections containing the Study Area. The Study Area
encompasses a range of landscape types and vegetative communities that provide a variety of
habitats that change drastically from generally open grassland habitat types of the west to
increasingly forested vegetation types toward the east. Faunal communities also change along
the same vegetative gradient from west to east. Species associated with open grassland and
shrub community types are more abundant in the Tallgrass Parklands of the western ecological
subsections. Species associated with forested communities increase in the Laurentian Mixed
Forest Province and its associated subsections to the east. The Blackberry Substation sits at the
edge of the Tamarack Lowlands, but the Project does not cross the subsection, so it is not
discussed in detail below. All habitat type descriptions and faunal associations are derived from
Minnesota DNR Ecological Classification System descriptions (2013) and Tommorrow’s Habitat
for the Wild and Rare an Action Plan for Minnesota Wildlife (Minnesota DNR 2006). Ecological
subsections within the Study Area and their characteristics are discussed from west to east
below.

Lake Agassiz/Aspen Parklands Ecological Subsection

Lake Agassiz/Aspen Parklands Ecological Subsection within the Tallgrass Aspen Parklands
Eco-region lies at the southern end of a province extending north and west into Canada. The
subsection is considered a transitional landscape between prairies to the west and vast forest
provinces to the east. Native community types located within this subsection provide habitat for
species associated with grassland and woodland habitats; species include rare butterflies such
as the Poweshiek skipperling and a variety of other wildlife including short-eared owl, greater
prairie chicken, northern harrier, elk, Franklin’s ground squirrel, marbled godwit, and upland
sandpiper. Approximately 85 species designated as endangered, threatened, special concern, or
Species of Greatest Conservation Need (SGCN) may occur within land types present within this
subsection (Minnesota DNR 2006).
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The Agassiz Lowlands Ecological Subsection

The Agassiz Lowlands Ecological Subsection within the Laurentian Mixed Forest Province is
predominantly comprised of vast peatlands and upland sand ridges resulting from the retreat
of Glacial Lake Agassiz to the west. The subsection is generally very flat and poorly drained.
Native community types located within this subsection provide key habitat for species
associated with Lowland Conifer, Dune, and non-forested wetland vegetative communities.
Birds found there include white pelican, common, tern, American bittern, yellow rail, and
numerous migratory species such as shorebirds and waterfowl. Typical mammals that occupy
these habitats include beaver, otter, and bog lemming. Forest communities present in this
subsection include habitats that harbor species such as spruce grouse, great gray owl, short-
eared owls, sharp-tailed grouse, and bog copper. Approximately 88 species designated by either
the federal or state government as endangered, threatened, special concern, or SGCN might
occur within land types present within this subsection.

The Chippewa Plains Ecological Subsection

The Chippewa Plains Ecological Subsection of the Laurentian Mixed Forest Province is
comprised of level to gently rolling till plain and lake plain settings. Soils are variable and
vegetation communities form a mosaic based on this variability. Outwash plain settings tend
toward sandy soils and support dry forest communities dominated by upland conifers. Native
community types located within this subsection provide key habitat for species associated with
Upland Conifer, Shrub and woodland uplands, and non-forested wetland vegetative
communities. Bird species include bald eagle, Virginia rail, yellow rail, black-backed
woodpecker, and numerous migratory species such as shorebirds and waterfowl. Typical
mammals that occupy these habitats include fisher, beaver, and gray wolves. Forest
communities present in this subsection include habitats that harbor species such as ruffed
grouse, great gray owl, saw-whet owl, red-disked alpine, and bog copper. Approximately 83
species designated by either the federal or state government as endangered, threatened, special
concern, or SGCN might occur within land types present within this subsection.

The Littlefork-Vermillion Uplands Subsection

The Littlefork-Vermillion Uplands Subsection is a transition zone between the vast peatlands to
the west and the shallow to bedrock controlled, clayey soils to the east. The gently rolling to flat
lake plain setting is dominated by clay and loam soils formed from lake-laid sediment and
glacial till. This subsection contains a rich variety of vegetation types, much of it occupied by
aspen-birch forest trending toward white pine, white spruce, and balsam fir. The eastern
portion of the subsection is dominated by white pine, red pine, and jack pine dominated forest.
Poor and rich fen, black spruce bog, and cedar-black ash swamp are typical of lowlands. Low
moraines and beach ridges are dominated by jack pine, paper birch, and aspen. Forested
community types within this subsection provide habitat for bald eagle, Canada lynx, great gray
owl, boreal owl, and numerous game species such as ruffed grouse and white-tailed deer.
Wetland habitats provide habitat for yellow rail, trumpeter swan, red-necked grebe, and a
variety of waterfowl. Approximately 67 species designated by either the federal or state
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government as endangered, threatened, special concern, or SGCN might occur within land
types present within this subsection.

The St. Louis Moraines Subsection

The St. Louis Moraines Subsection of the Laurentian Mixed Forest Province is dominated by
steep slopes on end moraine settings. White and red pine forests historically dominated the
northern portions of the subsection, whereas northern hardwood and aspen forest dominated
moraines to the south. Mixed deciduous and coniferous forests were common on moraines
(Minnesota DNR 2006). These mixed forest community types provide habitat for bald eagle,
Canada lynx, northern goshawk, red-shouldered hawk, wood thrush, Canada warbler, four-
toed salamander, and numerous game species such as ruffed grouse and white-tailed deer.
Approximately 74 species designated by either the federal or state government as endangered,
threatened, special concern, or SGCN might occur within land types present within this
subsection.

The Nashwauk Uplands Ecological Subsection

The Nashwauk Uplands Ecological Subsection within the Laurentian Mixed Forest Province is
dominated by Giant’s Ridge, a narrow 200- to 400-foot-high bedrock feature extending
northeast to southwest. Native community types located within this subsection provide habitat
for bald eagle, gray wolf, northern goshawk, gray jay, Connecticut warbler, veery, black-billed
cuckoo, Canada warbler, white-throated sparrow, osprey, Nabakov’s blue, brook lamprey, and
numerous game species such as ruffed grouse and white-tailed deer. Approximately 60 species
designated by either the federal or state government as endangered, threatened, special
concern, or SGCN might occur within land types present within this subsection.

6.19.2 Direct and Indirect Effects

Potential impacts on wildlife from the Project include the direct or indirect loss or conversion of
habitat, increased habitat fragmentation, and the potential risk of avian collisions with
transmission conductors and equipment. Temporary impacts may include displacement due to
construction activities or compaction of grassland habitat along access roads. The Project will
expand the existing right-of-way (ROW) or create new ROW, some of which will be converted
from woodlands to maintained grass and shrub communities. Woody vegetation within the
anticipated ROW will be cleared and result in either widening existing corridors or constructing
new corridors through existing forests and shrublands where the Project is constructed.
Clearing also will take place where the Blackberry 500 kV Substation and off-ROW access roads
are constructed, and may be necessary for construction of the 500 kV Series Compensation
Station depending on the final location of the facility. Species that rely upon forested habitat
generally will be displaced within the anticipated ROW in favor of grassland, shrub land, or
early successional forest-adapted species.

Habitat Conversion

Conversion of vegetation structure alters species use by changing plant community
composition. When forested plant communities are changed to shrubby or grassland
communities, there is a corresponding change in wildlife communities. Species that rely on
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well-developed forest canopies for nesting, foraging, or shelter are removed from the portion of
the landscape where this alteration occurs. Species that rely on shrubby or grassland habitats
are less susceptible to alterations associated with transmission lines. Grassland and shrubby
communities are usually maintained as low-stature vegetation because these community types
do not grow tall enough to interfere with the maintenance or function of transmission lines.

Wildlife Management Areas (WMAs) are part of Minnesota's outdoor recreation system and are
established to protect those lands and waters that have a high potential for wildlife production,
public hunting, trapping, fishing, and other compatible recreational uses. WMAs managed to
maintain forest plant and wildlife communities will be affected where construction of a
transmission line alters forested habitat. WMAs that are managed or maintained for wildlife
that use grassland or shrubland communities will benefit from the maintenance of low-stature
community types by the removal of trees where the Project crosses these properties. Habitat for
species reliant upon tall shrub or tree species will be reduced in areas where vegetation will be
permanently removed at structure locations, substation, or access roads, or where tall
vegetation is removed along the Route Alternative.

The anticipated ROW of the Orange Route contains 2,745 acres of forest that will be
permanently converted to non-forest plant communities. Within the anticipated ROW of the
Blue Route, 2,680 acres of forest will be permanently converted to non-forest plant communities
(see Section 6.4, Vegetation, Table 6.4-7). Impacts on WMAs crossed by the Route Alternatives
are summarized in the Table 6.19-1 (below). For this analysis, it was assumed that the entire
ROW would be cleared. Figure 6.19-1 displays the location of WMAs in the proximity of the
Route Alternatives. None of the Segment Options cross a WMA.

Table 6.19-1. Habitat Clearing within Wildlife Management Areas for Anticipated ROW of
Each Route Alternative

Wildlife _ Affected Orange Blue
Manag(_ament Area Habitat Management Habitat Route Route
Unit Name (Acres) (Acres)

Carp Swamp The WMA is managed to provide Open and - 47
WMA habitat for brushland wildlife species. brushland
(see Appendix A,
sheet 17)
Cedar Bend WMA | The WMA is managed to provide Forest and 40 40
(see Appendix A, habitat for forest game birds, brushland
sheets 7-8) furbearers, brushland wildlife species,

cavity nesting birds, and deer.
Red Lake WMA The WMA is managed to provide Forest, 277 -
(see Appendix A, habitat for forest song birds, forest brushland,
sheets 60-63) game birds, small mammals, wetland, and

furbearers, reptiles, amphibians, grassland

deciduous forest species, coniferous
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Wildlife

Management Area

Unit Name

Habitat Management

Affected
Habitat

Orange
Route
(Acres)

Blue
Route
(Acres)

forest species, boreal forest species,
hardwood forest species, brushland
wildlife species, grassland species,
wetland species, migratory waterfowl,
raptors, cavity nesting birds, deer,
moose, sharp-tailed grouse, trumpeter
swans, and wood ducks.

Roseau Lake

(see Appendix A,
sheet 3)

The WMA is managed to provide
habitat for forest song birds, forest
game birds, small mammals,
furbearers, amphibians, deciduous
forest species, coniferous forest species,
boreal forest species, brushland wildlife
species, grassland species, wetland
species, migratory waterfowl, raptors,
song birds, cavity nesting birds, deer,
moose, ruffed grouse, sharp-tailed
grouse, American woodcock, trumpeter
swans, and wood ducks.

Forest,
brushland,
wetland, and

grassland

25

25

Roseau River

(see Appendix A,
sheets 1-2)

The WMA is managed to provide
habitat for forest song birds, forest
game birds, small mammals,
furbearers, amphibians, deciduous
forest species, coniferous forest species,
boreal forest species, brushland wildlife
species, grassland species, wetland
species, migratory waterfowl, raptors,
song birds, cavity nesting birds, deer,
moose, ruffed grouse, sharp-tailed
grouse, American woodcock, trumpeter

swans, and wood ducks.

Brushland,
prairie, fen, and

wet meadow

<1

<1

Total Acres

342

113

Source: Minnesota DNR 2013
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Figure 6.19-1. Wildlife Management Areas
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Permanent conversion of plant communities will reduce the availability of shrubby and woody
habitat used by species such as palm warbler and Lincoln’s sparrow. The change in vegetative
community structure favors species that are capable of occupying a variety of community types.
This vegetative change will alter species composition within the anticipated ROW. Short-
statured perennial herbaceous vegetation is permitted along transmission line corridors for
operational safety and is encouraged through ROW maintenance in unfarmed areas.
Maintenance of this community type will not alter wildlife species composition in these areas.
Removal of forested communities within the anticipated ROW will be a permanent change and
will reduce the available habit for forest community species, but will not alter availability of
shrub or open habitats used by other species present within the anticipated ROW. Clearing of
shrubs and trees within some portions of the anticipated ROW will increase the available
habitat used by open habitat specialists. Species using open dune habitat, open bogs, or prairie
grasslands such as Poweshiek skipperling, and certain tiger beetles may benefit from the
maintenance of an open transmission corridor with limited woody vegetation.

Fragmentation

Habitat fragmentation reduces the size of contiguous blocks of forest, shrubland, wetland,
prairie, and grassland. See Table 6.4-9 in section 6.4, Vegetation. This reduces the total area of
contiguous habitat available to wildlife species and increases the isolation of the habitat. In
forested habitat, it leads to an increase in edge habitat that is successfully exploited by a variety
of predatory and scavenging species. An edge occurs where two different habitat types meet,
and where forest meets grasslands or shrublands areas; this edge is often very abrupt.
Opportunistic and adaptable animals operate well in fragmented habitats. Species such as
coyotes, raccoons, fox, skunks, some snakes, corvids, grackles, and feral dogs and cats exploit
these edges while hunting. Brown-headed cowbirds parasitize some birds in fragmented
habitats by laying their own eggs in the nests of other birds. Non-native invasive or pioneering
plant species encroach where disturbance provides a competitive advantage such as where
small habitat fragments occur. Areas affected by their encroachment limit the growth of native
plants necessary for the development of some wildlife species, disrupting natural succession
and limiting vegetative and structural diversity. The alteration of plant community composition
and structure can negatively affect those species that are closely associated with the presence of
certain plants such as some butterflies or birds. Fragmentation effects are greatest where large
contiguous blocks are broken up into smaller patches that reduces interior forest habitat
necessary for species such as red-shouldered hawk and numerous song bird species. The effects
will be greatest where the Project deviates from existing ROW and creates new corridors
through greenfields (that is, previously unfragmented and contiguous forest habitats).

Indirect effects on existing wildlife communities will occur as a result of habitat fragmentation.
In those areas where trees or shrubs are permanently removed, there is a corresponding
decrease in vertical structure. The resulting decrease in structure limits the number of species
that can use these areas. This vegetation change also decreases populations of species intolerant
of fragmented forest. Species associated with large contiguous blocks of forest such as northern
goshawk and red-shouldered hawk will be expected to avoid areas where fragmentation
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changes the character of the forest. In addition, creation of new open corridors in previously
forested areas increases edge effects within forests. These effects may include exploitation by
predatory species that use forest edges as forage areas, especially where there is an overall
reduction in core area habitats. Invasion by noxious weeds has the potential to alter existing
wildlife community composition by displacing native plants used by species closely tied to
existing vegetation, such as butterflies, and that preclude establishment of desired plantings
following construction. For a summary of impacts due to fragmentation see Section 6.4,
Vegetation, Table 6.4-9, Land Cover for Each Route Alternative.

WMAs crossed by the Project generally are fragmented less than the surrounding landscape.
Wildlife using WMA s crossed by the Project may be affected where forested plant communities
are removed for construction of the Project. Trees will be removed and maintained as grassland
or shrubland communities. Wildlife associated with forest or woodland community types will
be displaced and likely replaced by species that utilize grassland, prairie, or shrub community
types. Where grassland, prairie, or shrub communities are crossed, the ROW will be maintained
as open community types that are kept free of trees. The Roseau River WMA provides habitat
for deer, and waterfowl and is managed with controlled burns (see Appendix A, sheets 1-2).
This preserves the aspen parkland community types that are characterized by groves of aspen
surrounded by grassland, prairies, and wetlands.

Avian Interaction

Increased avian and transmission line interactions in the form of collisions and potential
electrocution are possible with the development of each of the Route Alternatives. Electrocution
occurs when an arc is created between energized lines or an energized line and grounded tower
equipment. Electrocution occurs more frequently with distribution lines than transmission lines,
because the conductors are often closer together or closer to grounded hardware on distribution
lines. Given the size of the structures and the phase spacing of the Project’s conductors, avian
electrocutions are unlikely.

Transmission lines may present the possibility for avian collisions. Several factors affect the
potential for birds to collide with overhead power lines and include body size, weight,
maneuverability, flight behavior, vision, sex, age, the health or condition of the bird, time of day
or season, habitat use, weather conditions or visibility, sudden disturbance, diameter of lines,
line orientation, line placement, and structure type. These factors can be divided into three
broad categories: biological and physiological; environmental and ecological; and engineering.

Biological and physiological factors affecting avian power line collisions include factors such as
body size, weight, maneuverability, flight behavior, vision, sex, age, and health or condition.
These factors lie outside a company or industry’s ability to control. Minimizing and mitigating
risks to birds is limited to identifying what species may occur within a project footprint and, if
necessary, increasing a transmission line’s visibility so that these factors are limited.

Environmental and ecological factors include time of day, time of season, habitat use, and
weather conditions or visibility. Minimizing and mitigating for these factors is very limited.
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Mitigation may include transmission line marking at likely flyways and routing around
landscape features that concentrate or attract birds, such as wetlands, lakes, or feeding sites.

Engineering factors include line diameter, line orientation, line placement, and structure types.
Transmission line visibility affects a bird’s ability to avoid collisions. Smaller diameter wires are
more difficult to see than large diameter wires and are more difficult to avoid while flying.
Larger transmission lines, like the Project, generally use larger structures and wire systems that
are easier to see, improving a bird’s ability to avoid collisions.

6.19.3 Mitigation

The Applicant will continue to work with the U.S. Fish and Wildlife Service (USFWS) and
Minnesota DNR to minimize and avoid impacts on resident and migratory wildlife. The
Applicant proposes the following mitigation measures:

— Surveys will be conducted prior to vegetation removal to avoid impacts on nesting birds
and to avoid active nest sites of sensitive species.

— Appropriate construction windows will be incorporated into the construction schedule
to minimize impacts on species such as bald eagle and goshawk in areas where these
species are found to be present.

— The Applicant will work with the US Fish and Wildlife Service and Minnesota DNR to
identify potential locations for line marking, such as areas of high avian use, nest sites,
feeding areas, and migratory corridors. The Applicant will incorporate industry best
practices, which are consistent with APLIC’s 2012 guidelines.

— The Applicant will site the transmission line to avoid bird concentration sites, nesting
areas, migratory pathways, and geographic features that act as a funnel, and avoiding
habitats that act as breeding grounds or feeding areas to the extent practical.
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6.20 Rare and Unique Species and Communities

This section describes rare and unique species and communities that are proximate to the Route
Alternatives and Segment Options and the potential impacts of the Route Alternatives and
Segment Options on those resources. Both federally and state listed species are included in this
evaluation.

Several sources were used to compile a list of federally protected species that could occur
within the Study Area. The U.S. Fish and Wildlife Service (USFWS) list of federally threatened,
endangered, proposed, and candidate species was used to identify species protected under the
Endangered Species Act of 1973 (ESA) (16 United States Code [USC] 1531-1544). Information on
habitats and species protected by state statutes was evaluated using data collected during
Minnesota Department of Natural Resources (DNR) Minnesota Biological Survey (MBS),
Minnesota Natural Heritage Inventory System (NHIS), data compiled by Minnesota’s
Comprehensive Wildlife Conservation Strategy, Geographical Analysis Program (GAP)
analysis, and other sources.

6.20.1 Existing Conditions

Federally Listed Species

Seven federally protected or candidate species occur in counties crossed by the Route
Alternatives: Canada lynx, piping plover, Sprague’s pipit, and Poweshiek skipperling.
Additionally, USFWS proposed listing the northern long-eared bat as an endangered species
October 2, 2013.

Critical habitat associated with federally protected species consists of “the specific areas within
the geographical area occupied by the species, at the time it is listed...on which are found those
physical or biological features (I) essential to the conservation of the species and (II) which may
require special management considerations or protection” (50 CFR 1533[b][2]).

The following provides a summary of those species’ characteristics, habitat requirements, and
designated critical habitat.

Canada Lynx

Relatively little is known concerning the distribution and habitat associations of Canada lynx in
northeastern Minnesota. The Canada lynx is an uncommon, solitary animal, which is near the
limit of its range in Minnesota. Canada lynx live in boreal and mixed coniferous and deciduous
forests with estimated home ranges varying from 20 to 47 square miles in Minnesota (Mech
1980). However, recent Canada lynx studies in Minnesota have suggested that in Minnesota,
Canada lynx ranges may be larger than other reported home range sizes - approximately 58
square miles (Burdett 2008). The U.S. Forest Service divides Canada lynx populations in the 48
contiguous states into the western Great Lakes population, eastern U.S. population, and the
western U.S. population (McKelvey et al. 2000). Historically, Minnesota had the highest
numbers of Canada lynx in the western Great Lakes population. Harvest data document the
persistence of a Canada lynx population in Minnesota through most of the twentieth century
(Henderson 1978; Loch and Lindquist n.d.). However, it is unknown whether Canada lynx
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persist within Minnesota during lows in lynx-hare cycles or whether they are a result of
dispersal from Canadian populations. They are rare in areas densely populated by humans
(Hazard 1982). There is no reliable population estimate for Minnesota, but available information
indicates that it is extremely low (USFWS 1998).

Mature forests with downed logs and windfalls provide cover for natal dens, escape, and
protection from severe weather. Early successional forest stages provide habitat for the Canada
lynx’s primary prey, the snowshoe hare. Hare populations are highest in lowland coniferous
forests, forests with dense shrub layers, and in 20-year-old stands with overhead cover (Jaakko
Poyry Consulting 1992). Upland shrub, lowland deciduous shrub, lowland black spruce, and
aspen and white birch were utilized the most by Canada lynx in an NRRI 2006 study. Some
timber management, fire suppression, and grazing practices may temporarily reduce prey
population, leading to low kitten survival. Conversion of native vegetation communities to
forest types that are less suitable or unsuitable as Canada lynx habitat also may decrease prey
populations. Road and trail access and recreational uses that result in snow compaction may
allow ingress of coyotes into Canada lynx habitat, thereby increasing competition for limited
winter prey resources (Buskirk et al. 2000).

Although suitable habitat is crossed by both the Orange Route and the Blue Route, there is no
evidence of breeding in areas impacted by these Route Alternatives. There are records of
individuals ranging as far west as Beltrami and Clearwater counties, which both Route
Alternatives cross.

Neither the Orange Route nor the Blue Route likely is to affect breeding Canada lynx, because
known breeding populations occur more than 100 miles east of either Route Alternative. The
edge of the Orange Route is approximately 78 miles away from the nearest Canada lynx critical
habitat. The edge of the Blue Route is approximately 28 miles away from the nearest Canada
lynx critical habitat.

The Canada lynx is a federally listed threatened species. USFWS designated critical habitat for
this species is east of U.S. Highway 53, which runs from International Falls to Virginia,
Minnesota, just east of the Study Area. The Route Alternatives and Segment Options were
developed, in part, to avoid the designated critical habitat. Thus, none of the Route Alternatives
or Segment Options proposed will affect Canada lynx critical habitat.

Piping Plover

The northern Great Plains population of the piping plover was listed as a threatened species
December 11, 1985. An endangered status was given to the population within the Great Lakes
Region and threatened status was established for the northern Great Plains and Northeast
Region populations (USFWS 2010). Both populations are protected as threatened species on
their wintering grounds along the southern U.S. coast. Piping plovers that nest at the Lake of
the Woods are part of the Great Plains population. The U.S. range of the northern Great Plains
population includes Iowa, Minnesota, Montana, Nebraska, North Dakota, and South Dakota
(Federal Register 67(176), 57638-57717, September 11, 2002; 50 Code of Federal Regulations [CFR]
17). No suitable habitat is crossed by either the Orange Route or the Blue Route, and there is no

Docket No. E015/TL-14-21 Page 6.20-2 April 15, 2014



Route Permit Application Great Northern Transmission Line

evidence of breeding in habitats impacted by these Route Alternatives. There also are no
suitable migratory stopover sites crossed by either the Orange Route or the Blue Route. Both
Route Alternatives are within approximately 22 miles of piping plover critical habitat at Lake of
the Woods.

The piping plover has a breeding population documented in Lake of the Woods County crossed
by the Study Area. The Northern Great Plains breeding population is listed as federally
endangered. Critical habitat is in Lake of the Woods County at three specific locations: 100.4
acres within Rocky Point Wildlife Management Area (WMA) and 134.8 acres at two locations
within Pine and Curry Island SNA. None of the designated critical habitat for the piping plover
occurs within the Study Area. The nearest designated critical habitat at Lake of the Woods is
located more than 20 miles from the Project and is not anticipated to impact this population of
the piping plover.

Sprague’s Pipit

The Sprague’s pipit is closely associated with native grassland throughout its range and is less
abundant (or absent) in areas of introduced grasses than in areas of native prairie. The
Sprague’s pipit constructs nests in depressions in the ground that are concealed in clumps of
grass. Breeding typically occurs from late April through early August. Typically, nests with
eggs are found in June. Plant species diversity in well drained areas is a positive indicator of
Sprague’s pipit use, as are residual vegetation from prior year’s growth (Madden 1996, Sutter
and Brigham 1998). Recent studies also found that the Sprague’s pipit prefer breeding sites in
grassland with a variety of vegetative structure (Davis et al. 1999). One author found that patch
size influences habitat use by Sprague’s pipit (Davis 2004). The use of a habitat patch was
positively influenced by patch sizes greater than 145 hectares and negatively influenced when
patch sizes were smaller than 29 hectares. In some areas, native pasturelands harbor the
Sprague’s pipit when less than10 percent of the ground is bare soil and less than 10 percent is
clubmoss. Sites with a dominance of intermediate height grasses, such as Stipa, Bouteloua,
Koeleria, and Schizachyrium, are preferred by this species (Dieni and Jones 2003). Berkey et al.
(1993) found that the Sprague’s pipit is tolerant of some grazing disturbance of grasslands and
prairie, although heavily grazed areas will be considered poor habitat.

Spring migration period occurs from mid-April through mid-May. Fall migration occurs in
September, when the Sprague's pipit gathers in large flocks with horned larks and longspurs to
migrate south. Habitat during migration includes pastures and weedy fields, including
grasslands with dense herbaceous vegetation or grassy agricultural fields.

The Study Area includes a variety of habitats that might be suitable for Sprague’s pipit.
Assorted prairie habitat is present within the Study Area. Often, these prairies are part of
Scientific and Natural Areas (SN As) or other lands managed by Minnesota DNR or the Nature
Conservancy. Remnant tracks of native prairie also may be present on private lands. Known
occurrences are more than 3 miles from the border crossing location along the Orange and Blue
Route Alternatives.
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Poweshiek Skipperling

Currently, the Poweshiek skipperling is afforded no legal protection as a candidate species
under the ESA. Recent declines in Poweshiek skipperling populations noted by biologists and
agencies across its range (Selby 2010) have caused USFWS to propose listing the Poweshiek
skipperling as an endangered species. The proposed rule was published October 24, 2013, with
a public comment period ending December 23, 2013. It is likely that USFWS will determine in
2014 whether the Poweshiek skipperling should be listed as an endangered species with
regulatory protection afforded under the ESA.

Poweshiek skipperling is a small butterfly that is a member of the family Hesperiidae and
subfamily Hesperiinae (grass skippers). The Poweshiek skipperling inhabits high quality native
wet-mesic to dry tall-grass prairie from north-central Iowa through Minnesota and eastern
South Dakota and North Dakota, and more disjunct wet-mesic prairie habitats in Wisconsin and
fen habitats in Michigan (Selby 2005). The species is presumed to be extirpated from Indiana
and Illinois and from many sites within occupied states. Recent surveys (2005-2012) have
documented widespread population declines in every state and province where it occurs (Selby
2010).

The Poweshiek skipperling completes one generation per year and passes through four
developmental stages. The four stages consist of egg, larva, pupa, and adult. The Poweshiek
skipperling lives a majority of its life cycle in the larval stage and is dependent upon abundant
native sedges, rushes, and grasses for food and shelter. The adult butterflies develop through
possibly nine larval stages before developing a chrysalis and imago stages (McAlpine 1972). No
studies of larval food plants have been conducted for the Poweshiek skipperling. However,
recent observations suggest that some populations prefer prairie dropseed (Sporobolus
heterolepis), little bluestem (Schizachyrium scoparium), and porcupine grass (Stipa spartea) (Dana
1989). Other cursory observations include oviposition on unidentified sedge and spike-rushes.
The adult Poweshiek skipperling emerges from its larval form from mid-June through July,
depending upon weather conditions. The flight period varies across the Poweshiek skipperling
range and from year to year. Males emerge as adults earlier than females. In Iowa and
Minnesota, adult Poweshiek skipperling flights are highly synchronous with the Dakota
skipper (Hesperia dacotae), regal fritillary (Speyeria idalia), and wood nymph (Cercyonis pegala),
where they occur together (Selby 2005). Nectar plant use varies across the geographic range of
the Poweshiek skipperling. Yellow ox-eye (Heliopsis helianthoides) and purple coneflower
(Echinacea angustifolia) were favorite nectar plants during surveys conducted in Iowa,
Minnesota, and North Dakota from 1990-1997 (Swengel and Swengel 1999). On dry prairie
habitats in Iowa, Minnesota, and South Dakota, purple coneflower is used to the exclusion of
other species (Selby 2005). Black-eyed Susan (Rudbeckia hirta) and pale-spike lobelia (Lobelia
spicata) are favorite nectar plants on wetter habitats in Michigan and Wisconsin (Bess 1988;
Catling and Lafontaine 1986; Committee on the Status of Endangered Wildlife In Canada
(COSEWIC) 2003; Holzman 1972; Sommerville and Clampitt 1999).

Poweshiek skipperling habitat is described as native tallgrass prairie; other habitat preferences
across its range include fens, grassy lake and stream margins, moist meadows, and wet-mesic to
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dry tallgrass prairie (Opler and Krizek 1984). Prior to recent population declines, the Poweshiek
skipperling was recorded on a full range of prairie vegetation including degraded, semi-
degraded, and high quality prairie types. The abundance of this species is higher at
topographically diverse sites that support wet and dry prairie. In Minnesota, where nearly half
of the Poweshiek skipperling records occur, sites that have harbored the highest Poweshiek
skipperling densities during the 1990s and early 2000 were characterized as large sites with a
variety of topographic influence on habitat types. These sites harbor a variety of habitats that
include wet-meadow, mesic, dry-mesic, and dry habitats.

Suitable Poweshiek skipperling habitat is present within the Study Area. Often, these prairies
are part of SNAs or other lands managed by Minnesota DNR or the Nature Conservancy.
Remnant tracks of native prairie also may be present on private lands. The nearest proposed
critical habitat for the Poweshiek skipperling is located in Mahnomen County, Minnesota. The
Study Area does not reach this county.

Northern Long-eared Bat

Currently, the northern long-eared bat is afforded no legal protection as a species proposed to
be listed under the ESA. Recent declines in northern long-eared bat populations due to the
spread of white nose syndrome have caused USFWS to propose listing this species as
endangered. The proposed rule was published October 2, 2013, with a public comment period
ending December 2, 2013. It is likely that USFWS will determine whether the northern long-
eared bat should be listed as an endangered species with regulatory protection afforded under
the ESA in 2014.

The northern long-eared bat’s range includes all of Minnesota and eastern North Dakota in
addition to most of the eastern United States. The northern long-eared bat is found in heavily
forested areas throughout its range. These bats roost singly or in small groups in buildings,
under shingles of buildings, under exfoliating tree bark, and in caves and mines. During
summer, northern long-eared bats occupy a variety of day and night roosts. It favors trees
roosts, although individuals have been found in human-made structures (Barbour and Davis
1969). Sexes roost separately and reproductive females form small maternity colonies of less
than 60 individuals. Maternity groups roost in trees, under shingles, and in buildings (Brandon
1961; Clark et al. 1987; Foster and Kurta 1999; Mumford and Cope 1964; Nagorsen and Brigham
1993; Sasse and Pekins 1996). Home range size has been documented as approximately 150
acres. They also are associated with edge habitat or corridors for foraging and during migration
(Owen et al. 2003; Foster and Kurta 1999)

Habitat of the northern long-eared bat generally is associated with moderate age to old growth
mixed forests near wetlands or small ponds and they are known to select roosting locations in
both dead and live trees. Roosting has been observed in various tree species including maple
species and green ash. However, roosting likely could occur in any mature tree with exfoliating
bark or cavities, as most research on this species occurred east and southeast of Minnesota
where forest composition is different. Roost trees are present in areas of high canopy cover near
wetlands or linear corridors.
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Suitable northern long-eared bat habitat is present within the Study Area. Often, these wooded
habitats are part of SNAs or other lands managed by Minnesota DNR, but they may also occur
on private lands. Portions of the Route Alternatives and Segment Options contain these wooded
habitats. Critical habitat for the northern long-eared bat has not been proposed at this time.

State Listed Species and Protected Natural Communities

Minnesota DNR Natural Heritage Rare Natural Features Database was reviewed to identify
state listed threatened, endangered, and special concern species; colonial waterbird sites; and
protected habitats that might occur within 1 mile of each of the Route Alternatives. Since the
routes have not yet been surveyed, consideration of a 1 mile buffer provides a broader view of
the species that may be present within the Study Area. State species that have been observed
within 1 mile of the Project are shown in Table 6.20-1.

Calcareous fens are a globally rare and unique groundwater fed wetland type found in high
concentrations in Minnesota. These wetland communities are the only natural community
specifically protected by the State of Minnesota under the Minnesota Wetland Conservation
Act. This type of fen is characterized by a substrate of non-acidic peat and is dependent on a
constant flow of groundwater that is rich in dissolved calcium and magnesium bicarbonates.
This supply of mineral rich groundwater supports plant communities that are dominated by
calciphyllic plants or that tolerate the mineral rich environment. Species such as sterile sedge
(Carex sterilis), twig-rush (Cladium marscoides), fen beak-rush (Rhynchospora capillacea), hairy
fimbristylis (Fimbristylis puberula), nut-rush (Scleria verticillata), and beaked spike-rush
(Eleocharis rostellata) are found almost exclusively in this community type. This community type
is susceptible to disturbance and a reduction in the normal supply of groundwater results in
displacement by shrubs and other pioneering vegetation that displaces calciphyllic species.

6.20.2 Direct and Indirect Effects

Potential impacts on rare and unique species from the Project include the direct or indirect loss
or conversion of habitats and increased habitat fragmentation. The Project will expand the
existing rights-of-way (ROWs) or create new ROW that will convert existing occupied habitat to
maintained transmission ROW. Species that rely upon forested habitat generally will be
displaced in favor of species that utilize grasslands, low stature shrub land, open peatland, or
habitat generalists. Species occupying prairie habitats could be affected by the introduction of
non-native species that reduce the native species diversity and suitable habitat. The creation of
new ROW corridors within the forested portions of each Route Alternative will replace
contiguous forest habitat with edge habitat and potentially provide new foraging corridors for
predatory species or provide vectors for reduction in vegetative quality and structure. Impacts
along the existing ROW will expand the current edge effects. Direct effects of the Project on
rare and unique resources are associated with changes to vegetation communities and may
include:

— Conversion of vegetation structure where tall woody vegetation is present to a more
open, herbaceous setting. This change provides more open and edge habitat that is used
by parasitic species, invasive species, and community generalists that could outcompete
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or colonize areas once occupied by less competitive sensitive species or habitats. The
alteration of vegetation affects which species use these habitats. Species reliant upon
specific plants for completion of their life-cycle such as sensitive butterflies will be more
affected by the changes in vegetation composition than habitat generalists. In areas
where trees are cleared in the Prairie Parkland Province, prairie wildlife may benefit
where native grasses and forbs colonize previously forested or shrubby areas. Prairie
obligate butterflies will benefit from the advancement of larval food sources.

— Fragmentation of forest habitat provides a travel corridor and edge habitat for parasitic
and predatory species to exploit where relatively unfragmented forest precluded use by
these species. Additionally, forest interior species will be affected where large blocks of
forest are broken into smaller blocks of forest limiting their use by species such as
goshawks, red-shouldered hawks, and some orchids such as Cyprepedium arietinum.

— Increased disturbance associated with clearing and construction related equipment that
may allow invasive species to colonize previously undisturbed plant communities or
increased disturbance in areas adjacent to existing transmission lines

Where vegetation will be removed permanently at structure locations, habitat will be altered
from its existing condition. In those areas where rare or unique resources occur, those species
that rely on forested or tall shrub communities will lose habitats because of the conversion to
low shrub or herbaceous dominated vegetation communities. Conversion of forested and
shrubby plant communities reduces the availability of habitat used by species such as tubercled
reined orchid and short-eared owl. Short statured perennial herbaceous vegetation is acceptable
along transmission line corridors and is encouraged and maintained in unfarmed areas.
Maintenance of this community type will not alter wildlife species composition in prairie or
lowland herbaceous community types. Removal of forested communities within the ROW will
be a permanent change and will alter wildlife community abundance, but will not alter general
abundance of local populations. Clearing of shrubs and trees within some portions of the
anticipated ROW will increase the available habitat used by open habitat specialists. Species
using open sedge dominated habitat, open bogs, or prairie grasslands such as sterile sedge,
beaked spike rush, and hair-like beaked spike rush, may benefit from the maintenance of an
open transmission corridor with limited woody vegetation.

Increased disturbance associated with the construction and maintenance of the Project will
provide the necessary disturbance for invasive species to colonize native plant communities. In
some cases, invasive species may crowd-out or out-compete native desirable species.

The following discussion provides a general evaluation of potential impacts for the Project. The
data evaluated was not restricted to the anticipated ROW or to the 1,000 foot-wide or 3,000 foot-
wide routes. Rather, the data includes a one mile buffer on each side of the anticipated ROW to

provide a conservative estimate of potential impacts.

Orange Route Alternative

There are 24 species listed as endangered threatened, special concern, or unique resources that
have occurred in the Orange Route. Species protected by state statutes that occur within 1 mile
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of the Orange Route include 15 plants, 6 birds, 2 mollusks, 1 insect, and 3 terrestrial
communities. One bird and one vascular plant are listed by Minnesota as endangered. Seven
species are listed as state threatened. The remaining resources are listed as special concern or
unique resources (see Table 6.20-1).

The listed vascular plants species are found in a wide range of habitats. The wide variety of
wetland areas found in the Orange Route (for example, peatlands, fens, bogs, and wooded
swamps) represents the largest portion of habitat types for the vascular plants listed as
endangered, threatened, or special concern. However, some species are present in non-wetland
forest, grasslands, and old field areas. All of these habitat types occur in the Orange Route. In
general, the portion of this Route Alternative within Roseau County contains less native habitat
than other parts of the route because of the dominance of tilled agricultural fields.

The Orange Route crosses Watershed Protection Areas (WPAs) for calcareous fens at the Pine
Creek Peatland SNA, Sprague Creek Peatland SNA, Red Lake Peatland SNA, and Lost River
Peatland SNA fen complexes (see Appendix A, sheets 3, 61, and 64-65). A determination of
potential effects on known fen complexes will require coordination with Minnesota DNR.

Blue Route Alternative

There are 14 species listed as endangered threatened, special concern, or unique resources that
have occurred within the Blue Route. Species protected by state statutes that occur within 1 mile
of the Blue Route include 7 plants, 5 birds, 2 mollusks, 2 colonial waterbird sites and 3 terrestrial
communities (see Table 6.20-1). In general, the northwestern end of the Blue Route Alternative,
because of the dominance of tilled agriculture, contains less native habitat, and thus fewer
protected species, than other parts of the route.

Minnesota DNR has established WPAs to minimize impacts that could affect groundwater
sources for calcareous fens and peatland areas. The Blue Alternative crosses WPAs for the
Sprague Creek Peatland SNA and Pine Creek Peatland SNA, which contain calcareous fens (see
Appendix A, sheet 3). The WPA for the North Black River Peatland SNA and the Myrtle Lake
Peatland SNA also are crossed by the Blue Route (see Appendix A, sheets 23-24 and 34-35). A
determination of potential effects on known fen complexes will require coordination with
Minnesota DNR.
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Table 6.20-1. Rare and Unique Species and Communities within 1-Mile of Route Alternatives and Segment Options

S Species occurs in the corresponding
Scientific Name (Celiiei Associated Habitat edera S5 Alternative
Name Status Status

Blue | Orange | C1 c2 |J1 |J2

Anthus spragueii | Sprague's Pipit | Large tracts of well drained | Candidate | Endangered

native prairies and X X
grasslands.

Botrychium Upward-lobed | Disturbance related habitats | None Endangered

ascendens Moonwort such as old mine tailings X X
basins in early successional
forest.

Botry'chium Common Disturbance related habitats | None Threatened

lunaria Moonwort including drained tailing

basins, as gravel banks,
rocky ledges, and talus.
Open or sparsely vegetated X X
habitats with grasses and
scattered shrubs are also
habitats utilized by these
species.

Carex sterilis Sterile Sedge Calcareous fens, as they None Threatened

occur in the prairie region of X
the state

Docket No. E015/TL-14-21 Page 6.20-9 April 15, 2014




Route Permit Application

Great Northern Transmission Line

Scientific Name

Common
Name

Associated Habitat

Federal
Status

State
Status

Species occurs in the corresponding

Alternative

Blue

Orange

C1

c2 |J1 |J2

Cypripedium
arietinum

Ram's-head

Lady's-slipper

Swamps, bogs, or lowland
forests dominated by
northern white cedar (Thuja
occidentalis), tamarack (Larix
laricina), balsam fir (Abies
balsamea), or black spruce
(Picea mariana). It also occurs
in drier upland conifer
forests dominated by white
or jack pine (Pinus strobus
and P.banksiana)

None

Threatened

Eleocharis
rostellata

Beaked Spike

rush

Calcareous fens, as they
occur in the prairie region of
the state

None

Threatened
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Scientific Name

Common
Name

Associated Habitat

Federal
Status

State
Status

Species occurs in the corresponding

Alternative

Blue

Orange

C1

c2

Ji

J2

Platanthera flava
var. herbiola

Tubercled

Rein-orchid

High quality habitats that
show little impact from
human activities. Its
preferred habitats include
wet prairies and meadows,
swales in mesic prairies, or
the sandy or peaty habitats
along the edges of marshes,
swamps, or lakeshores.
These habitats are in full sun
or in the partial shade of
scattered shrubs such as
willows (Salix spp.) and
dogwoods (Cornus spp.).

None

Threatened

Rhynchospora
capillacea

Hair-like
Beaked Spike

rush

Calcareous fens, as they
occur in the prairie region of
the state

None

Threatened

Spiranthes casei
var. casei

Case’s Ladies-
tress Orchid

Disturbance related habitats
including drained tailing
basins within early
successional forest.

None

Threatened

Accipiter gentilis

Northern
Goshawk

Large tracts of mature,
closed canopy, deciduous,
coniferous and mixed
forests with an open
understory

None

Special

Concern
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Scientific Name

Common
Name

Associated Habitat

Federal
Status

State
Status

Species occurs in the corresponding

Alternative

Blue | Orange | C1

c2

Ji

J2

Acipenser
fulvescens

Lake Sturgeon

This species prefers
moderately clear, large rivers
and lakes with firm sand,

gravel, or rubble bottoms.

None

Special
Concern

Ammodramus
nelsoni

Nelson’s
Sharp-tailed

Sparrow

This species breeds in sedge-
or grass-dominated
wetlands, particularly wet
prairie, rich fens with
narrow-leaved sedges, such
as fen wiregrass sedge (Carex
lasiocarpa ssp. americana), and
wet meadows with wide-
leaved sedges and grasses,
such as lake sedge (C.
lacustris) and bluejoint grass
(Calamagrostis canadensis),
and avoids cattail-dominated

marshes

None

Special

Concern

Asio flammeus

Short-eared
Owl

Large tracts of open habitats
such as native prairie,
pasture, Conservation
Reserve Program grasslands,
sedge wetlands, shrub
swamps, and open
peatlands.

None

Special
Concern
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Species occurs in the corresponding
Scientific Name C(’)\lrgrr:gn Associated Habitat F;zzj?l s?titfs Alternative
Blue | Orange | C1 c2 |J1 |J2
Botrychium Pale Moonwort | Disturbance related habitats | None Special
pallidum including drained tailing Concern
basins, rights-of-way,
exposed soils in open or X X
sparsely vegetated habitats
grassy fields with scattered
shrubs are also habitats
utilized by these species.
Blotrychium Least Disturbance related habitats | None Special
simplex Moonwort including drained tailing Concern
basins, rights-of-way,
exposed soils in open or
sparsely vegetated habitats X X
grassy fields with scattered
shrubs and forest edges are
also habitats utilized by
these species.
Carex exilis Coastal Sedge | Fen communities within a None Special
bog complex. Concern X
Carex ormostachya | Necklace Sedge | Sporadically in the moderate | None Special
shade of upland hardwood Concern X
and hardwood-conifer
forests.
Clud.ium. Twig-rush Fen communities within a None Special
mariscoides bog complexes or calcareous Concern X
fens
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Species occurs in the corresponding

Scientific Name C(’)\lrgrr:gn Associated Habitat F;zzj?l s?titfs Alternative
Blue | Orange | C1 c2 |J1 |J2
Coturnicops Yellow Rail This species breeds in sedge- | None Special

noveboracensis .
or grass-dominated Concern

wetlands, particularly wet
prairie and rich fens with X X
narrow-leaved sedges, or
wet meadows with wide-

leaved sedges and grasses,

Drosera anglica English This species is associated None Special

Sundew with fen communities of bog Concern
complexes were habitat is
dominate by fine-leaved
sedges low shrubs or stunted
trees.

Lasmigona Creek Occurs in creeks, small None Special
compressa Heelsplitter rivers, and the upstream Concern
portions of large rivers. Its X X X X
preferred substrates are

sand, fine gravel, and mud

Ligumia recta Black Sandshell | Found in the riffle and run None Special

areas of medium to large Concern
rivers in areas dominated by X X X X
sand or gravel.
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Common

Federal

State

Species occurs in the corresponding

Scientific Name o Associated Habitat i . Alternative
Blue | Orange | C1 c2 |J1 |J2
Limos fedoa Marbled This species breeds inlarge | None Special
Godwit expanses of native Concern
grasslands with sparse to X X
moderate cover, adjacent to a
complex of wetlands.
Najas gracillima Thread-like This species is found in clear, | None Special X
Naiad healthy, softwater lakes. Concern
Oxyethira itascae | Jtasca caddis This species prefer None Special
fly meandering, silt-bottomed Concern X
streams
Colo;ﬁal Waterbird | Colonial Nest sites can occur in trees | None Unique
Nesting Area Waterbird or emergent vegetation over Resource X X
Nesting Area water and on upland
locations.
Native P lfmt Native Plant Terrestrial plant community | None Unique
Commumfy ’ Community, — Tamarack Swamp Resource
Undetermined Undetermined X X
Class
Class
Native P met Native Plant Terrestrial plant community | None Unique
Communzlﬁy / Community, — White Cedar Swamp Resource
Undetermined Undetermined X X
Class
Class
Spring Fen Type | Spring Fen Calcareous seepage fen None Unique X
Type boreal subtype Resource

Source: DNR NHIS Data 2013
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Segment Option C1

There are 2 species listed as threatened, endangered, special concern, or unique resources that
have occurred in Segment Option C1. Species endangered threatened, protected by state
statutes that occur within 1 mile of this segment option include 2 mussels. All of the known
occurrences are of resources listed as special concern (see Table 6.20-1).

The protected species in Segment Option C1 are found in rivers. Segment Option C1 crosses no
WPA'’s for fens or fen complexes.

Segment Option C2

There are 3 species listed as endangered threatened, special concern, or unique resources that
have occurred in Segment Option C2. Species protected by state statutes that occur within 1
mile of this segment option include 1 plant, 1 fish, and 1 mussel. One vascular plant is listed by
Minnesota as threatened and the remaining fish and mussel are listed as special concern (see
Table 6.20-1).

The protected species in Segment Option C2 are found in swamps, black spruce, cedar bogs,
rivers or lakes. All of these habitat types occur in Segment Option C2. Segment Option C2
crosses the WPA for calcareous fens at the North Black River Peatland SNA (see Appendix A,
sheet 78). A determination of potential effects on known fen complexes will require
coordination with Minnesota DNR.

Segment Options J1

There is 1 species listed as endangered threatened, special concern, or unique resources that
have occurred in Segment Option J1. Species protected by state statutes that occur within 1 mile
of this segment option include 1 mussel that is listed as special concern (see Table 6.20-1). This
segment option crosses no WMAs for known fens or fen complexes.

Segment Options ]2

Two records of unique resources occur within 1 mile of Segment Option J2. The two unique
resources that occur within 1 mile of Segment Option ]2 include colonial waterbird sites (see
Table 6.20-1). This segment option crosses no WMAs for known fens or fen complexes.

6.20.3 Mitigation

The Applicant will continue to work with USFWS and Minnesota DNR to identify pre-
construction surveys for active nesting birds, nest sites, or other sensitive species, communities,
or natural resources within the ROW. The Applicant proposes the following mitigation
measures:

— If the ROW is not cleared or mowed in the fall or winter before the breeding season, a
qualified biologist will conduct surveys for active nesting birds prior to construction. If
active nesting locations are identified during the surveys, the Applicant proposes to
avoid nest sites during the breeding season and to identify construction restraints that
will avoid disturbance to nesting birds.
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— The Applicant will conduct surveys for sensitive plants during appropriate periods of
the growing season to properly identify their presence and/or absence along the selected
ROW. If sensitive plants or communities are identified during surveys, individual
avoidance and minimization measures will be evaluated and submitted to the
appropriate regulatory agencies.

— The Applicant will conduct surveys for native prairie areas and other sensitive plant
communities such as calcareous fens along the selected ROW. If sensitive resources are
encountered, construction plans that minimize the impacts, such as shifting structure
locations or implementing construction techniques that avoid or minimize impacts on
these resources, will be developed and submitted to the appropriate regulatory agencies.

— Avoidance measures may include shifting the location of structures or implementing
construction techniques that avoid and/or minimize impacts on sensitive resources.
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6.21 Noxious Weeds and Exotic Organisms

This section describes the noxious weeds and exotic organisms in the Study Area and the
potential impacts of the Route Alternatives and Segment Options on those resources.

Lists and information collected from the Minnesota Department of Agriculture (MDA) and the
Minnesota Department of Natural Resources (DNR) was used to characterize the types of
noxious weeds and exotic organisms.

6.21.1 Existing Conditions

Minnesota Department of Agriculture

MDA lists four categories of noxious weeds with differing levels of eradication, control,
reporting, transport, sales, and propagation requirements (MDA 2014). There are 11 weeds on
the eradicate list, 8 on the control list, 5 restricted species, and 3 specially regulated plants.
Prohibited noxious weeds “are known to be detrimental to human or animal health, the
environment, public roads, crops, livestock or other property” (MDA 2014). None of the plants
on these lists is to be transported, propagated, or sold in the state. Weeds on the list include
annual, biennial, and perennial plants. Counties may create and administer their own lists of
noxious weeds. Within the Study Area, no counties have listed any species or rules above and
beyond MDA noxious weed lists.

Eradicate List

Plants on the MDA eradicate list either are not present or rare in the state. If found in
Minnesota, these species must be eradicated, including all above and below ground parts of the
plant. Under no means should any of these species be introduced into the state.

Brown knapweed (Centaurea jacea)

Yellow star thistle (Centaurea solstitialis)
Meadow knapweed (Centaurea x moncktonii)
Oriental bittersweet (Celastrus orbiculatus)
Black swallow-wort (Cynanchum louiseae)
Grecian foxglove (Digitalis lanata)

Common teasel (Dipsacus fullonum)
Cut-leaved teasel (Dipsacus laciniatus)

Giant hogweed (Heracleum mantegazzianum)
Japanese hops (Humulus japonicas)
Dalmatian toadflax (Linaria dalmatica)

R N 2 2 2 2 4

Control List

Plants on the MDA control list are established in some or all parts of the state. These species
must be controlled and efforts must be made to limit their spread. This includes inhibiting
growth to maturation and preventing seed and propagules dispersal. The goal is to prevent
their reproduction and spread beyond existing populations and if possible, reduce their
prevalence.
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Narrowleaf bittercress (Cardamine impatiens)
Plumeless thistle (Carduus acanthoides)

Spotted knapweed (Centaurea stoebe spp. micranthos)
Canada thistle (Cirsium arvense)

Leafy spurge (Euphorbia esula)

Purple loosestrife (Lythrum salicaria)

Wild parsnip (Pastinaca sativa)

Common tansy (Tanacetum vulgare)

LIl L il

Restricted List

Restricted noxious weeds are well established in Minnesota. Sale, transport, and import of
propagating parts is prohibited. Propagating parts include seeds, stems, and roots as these are
considered viable means of reproduction. The goal of control is preventing the spread of these
species, given their widespread prevalence.

— Garlic mustard (Alliaria petiolata)

— Glossy buckthorn (and all cultivars) (Frangula alnus)

— Common reed — non-native subspecies (Phragmites australis, ssp. australis)
— Common or European buckthorn (Rhamnus cathartica)

— Multiflora rose (Rosa multiflora)

Specially Regulated Plants List

MDA specially regulated plants may be native species or be of some economic value, but have
the potential to cause harm.

— Poison ivy (Toxicodendron radicans).
— Japanese knotweed (Polygonum cuspidatus)
— Giant knotweed (Polygonus sachalinense).

Project Area Occurrences

Table 6.21-1 provides a list of species identified within counties crossed by the Route
Alternatives, as documented by the MDA Weed Integrated Pest Management Project (Early
Detection and Distribution Mapping System 2013).
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Table 6.21-1. MDA County Weed List for the Study Area

Species MDA Designation Known Occurrences by County
Spiny Rlumeless thistle (Carduus Control Itasca
acanthoides)
R , Lake of the Woods, Beltrami,
Oriental bittersweet (Celastrus orbiculatus) | Eradicate oseatt, Lake of the oods, bettrami
and Itasca
Brown knapweed (Centaurea jacea) Eradicate Koochiching
Spotted knapweed (Centaurea stoebe spp. Roseau, Lake of the Woods,
i Control L. .
micranthos) Koochiching, Beltrami, and Itasca
R Lake of the Wood
Canada thistle (Cirsium arvense) Control oseal'l, .a eor e _OO >
Koochiching, Beltrami, and Itasca
. Roseau, Lake of the Woods,
Leafy spurge (Euphorbia esula) Control Koochiching, Beltrami, and Ttasca
Glossy buckthorn (Frangula alnus) Restricted Koochiching and Itasca
. . Roseau, Lake of the Woods,
Purple loosestrife (Lythrum salicaria) Control Koochiching, Beltrami, and Ttasca
Lake of the Woods, Koochichi
Wild parsnip (Pastinaca sativa) Control ase of the T¥oocs, Roocuicng,
Beltrami, and Itasca
Common reed (Phragmites australis, spp. . Roseau, Lake of the Woods,
. Restricted . .
australis) Koochiching, Beltrami, and Itasca
. . R , Lake of the Woods,
Common buckthorn (Rhamnus cathartica) Restricted oseal.l .a corthe .OO >
Koochiching, Beltrami, and Itasca
Multiflora rose (Rosa multiflora) Restricted Koochiching and Itasca
Lake of the Woods, Koochiching, and
Common tansy (Tanacetum vulgare) Control Itzsf;ao € TY0ods, RoocHcing, an

Minnesota Department of Natural Resources

Minnesota DNR maintains a list of prohibited invasive species that incorporates all federally
listed and MDA listed noxious plant species. In addition to MDA terrestrial weeds listed above,
Minnesota DNR specifically includes 9 invasive aquatic plants and 28 invasive terrestrial plants.
“It is illegal to possess, import, purchase, sell, propagate, transport, or introduce prohibited
exotic species, except as allowed by statute” (Minnesota DNR 2013).

Minnesota DNR invasive plants list includes the following;:

Amur maple (Acer ginnala)

N R 2 2 2

Norway maple (Acer platanoides)

Tree of heaven (Ailanthus altissima)

Hoary alyssum (Berteroa incana)

Japanese barberry (Berberis thunbergii)
Smooth brome grass (Bromus inermis)
Flowering rush (Butomus umbellatus)
Siberian peashrub (Caragana aborescens)
Musk or nodding thistle (Carduus nutans)
Oxeye daisy (Chrysanthemum leucanthemum)
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Bull thistle (Cirsium vulgare)

Poison hemlock (Conium maculatum)

Crown vetch (Coronilla varia)

Queen Anne’s lace (Daucus carota)

Brazilian elodea (Egeria densa)

Russian olive (Elaeagnus angustifolia)

Creeping Charlie (Glechoma hederacea)

Orange hawkweed (Hieracium aurantiacum)

British yellowhead (Inula britannica)

Yellow iris (Iris pseudacorus)

Butter and eggs (Linaria vulagaris)

Exotic honeysuckles (Lonicera tartarica, L. morrowii. X bella)
Birdsfoot trefoil (Lotus corniculatus)

White and yellow sweet clover (Melitotus alba, M. officinalis)
Amur silver grass (Miscanthus sacchariflorus)
Eurasian watermilfoil (Myriophyllum spicatum)
Brittle naiad (Najas minor)

Non-native waterlilies (Nymphaea spp.)

Reed canary grass (Phalaris arundinacea)

Curly-leaf pondweed (Potamogeton crispus)

Black locust (Robinia pseudoacacia)

Perennial sow thistle (Sonchus arvensis)

Japanese hedge parsley (Torilis japonica)

Siberian elm (Ulmus pumila)

Cow vetch & Hairy vetch (Vicia cracca, Vicia villosa)

R N N N 2 2 2 2 N N S S S N N N

6.21.2 Direct and Indirect Effects

Construction of any of the Route Alternatives could lead to the introduction or spread of
noxious weeds or other invasive species in an area due to ground disturbance, leaving exposed
soils for extended periods, introduction of contaminated topsoil, vehicles importing weed seed
from a contaminated site to an uncontaminated site, and through conversion of landscape type,
particularly from forested to open settings. Noxious weeds have potential to dominate and
displace native plants and plant communities, permanently altering ecosystem functions.
Frequent inspections, eradication of weeds, and revegetation will be implemented, as described
below to minimize or eliminate the potential for the introduction or spread of weeds and other
invasive species.

6.21.3 Mitigation

The Applicant proposes the following mitigation measures:

— The Applicant will retain an environmental inspector (EI) during Project construction.
Working on behalf of the Applicant, the EI will be responsible for understanding all of
the conditions of the Project’s environmental permits and to ensure that the contractors
abide by these conditions.
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%
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Regular, frequent cleaning of construction equipment and vehicles on the right-of-way
(ROW) as appropriate.

Minimization of ground disturbance to the greatest degree practicable; and rapid
revegetation of disturbed areas with native or appropriate non-native, seed mixes.

The EI will conduct a field survey of the ROW prior to construction to identify areas that
currently contain noxious weeds. Weed surveys during construction will identify
infestations of the ROW and staging sites.

New infestations within the ROW will be addressed and eradicated as soon as
practicable in conjunction with property owners input.

Construction vehicles, including the under carriage, will be inspected for weed seed and
dirt prior to construction start particularly when traveling from an area identified as
contaminated by noxious weeds to an uncontaminated area.

The introduction and establishment of noxious weeds will be minimized by prompt
revegetation of disturbed areas using regional genotype native species where
appropriate or by seed based on landowner agreements.

No MDA or Minnesota DNR prohibited noxious weed seeds will be allowed in any
revegetation seed mix.

Seed mix composition will be coordinated with Minnesota DNR on all Minnesota DNR
lands.

Seed mixes used for the Project will be certified as weed free.

Only clean straw mulch will be used; meadow hay will not be allowed as a mulch
material.
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6.22 Recreation and Tourism

This section describes the existing recreation areas and tourist attractions within the Study Area
and the potential impacts of the Route Alternatives and Segment Options those resources.

Tourism in the Study Area is largely influenced by the outdoor recreational opportunities
available. The Study Area contains areas that are viewed as recreational destinations within
Minnesota because of the presence of numerous trails, lakes, and state lands. The Minnesota
Department of Natural Resources (DNR) data deli and recreation compass was used to identify
recreational resources in the Study Area. In addition, when County data was available, that was
used to characterize local recreational resources.

6.22.1 Existing Conditions

State Recreation Areas

State Parks and Recreation Areas

State parks are managed by Minnesota DNR and provide a number of different recreation
opportunities for visitors including nature viewing, camping, and hiking. No state parks or
recreation areas are crossed by the Route Alternatives or Segment Options; however, Big Bog
State Recreation Area in Beltrami County is located directly adjacent to the Orange Route
Alternative (see Figure 8.22-1) (see Appendix A, sheet 62).

Scientific and Natural Areas

Scientific and Natural Areas (SNAs) are owned and managed by Minnesota DNR. They provide
unique habitat for rare natural resources of exceptional scientific and educational value. SNAs
largely are used for nature viewing and educational purposes; more intensive recreational
activities are not allowed (Minnesota DNR 2013). No SNAs are crossed by the Route
Alternatives or Segment Options; however, Red Lake Peatland SNA in Beltrami County is
located directly adjacent to the Orange Route Alternative (Figure 6.22-1) (see Appendix A,
sheets 60-63).

State Forest

Minnesota state forests are managed by Minnesota DNR and provide a variety of recreation and
tourism opportunities such as fall color viewing, bird and nature watching, and other
recreational opportunities described in this section (such as, camping, cross-country skiing,
geocaching, horseback riding, hunting, and all-terrain vehicle [ATV] or off-highway vehicle
[OHV] riding). The majority of these forests are mixed stands of aspen and conifers that are
managed for timber harvest. Some parcels contain old growth stands that have been preserved
from typical rotational harvest. More information about forestry can be found in Section 6.25.

Approximately 42 percent of the Orange Route and 49 percent of the Blue Route is within state
forest land (see Figure 6.22-1 and Table 6.22-1). Segment Option C1 (included in the Blue Route)
has substantially more state forest than Segment Option C2 and Segment Option J1 has more
state forest than Segment Option J2.
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Figure 6.22-1.
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State Wildlife Management Areas

The Study Area crosses portions of six State Wildlife Management Areas (WMAs) (see Table
6.22-2 and Figure 6.22-1). State WMAs provide recreation for upland game, waterfowl, and deer
hunters, and wildlife viewing opportunities. Habitats of WMAs generally include wetlands,
swamps, and forest land.

Approximately 7 percent of the Orange Route and 3 percent of the Blue Route contains State
WMA lands. No Segment Options contain State WMA lands.

State Trails

Minnesota DNR manages thousands of miles of ATV, multi-use, and canoeing trails within the
state of Minnesota. Table 6.22-3 and Figure 6.22-1 describes the number and types of trails
crossed by the Route Alternatives and Segment Options.

Public Water Access

Minnesota DNR manages thousands of public water access points to lakes in Minnesota. No
Route Alternatives or Segment Options directly cross a public water access point.

Non-Government Organization Recreational Resources

The Minnesota Audubon Society identifies 54 Important Bird Areas (IBAs) in the state of
Minnesota, two of which are crossed by the Study Area: Big Bog and Chippewa Plains. IBAs
provide essential habitat for breeding, wintering, or migrating bird species. IBAs provide bird
watching opportunities all year round (Minnesota Audubon Society 2013).
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Table 6.22-1. Acres of State Forest Lands within Route Alternatives and Segment Options
R State Forests (Acres) Percent
oute
Alternative Lake of Misc Total of Rogte
or Seament | Beltrami Big George - Lost | Pine | Smokey : Acres within
= Island Fork | Washington SopsETing] i River | Island Bear Barestry State
Optlon 9 Woods Land Forests
Route Alternatives
Orange 7913 319 3,113 532 2,827 | 4,572 10,973 1,450 31,698 42
Blue 6,349 0 2,700 6,878 3,882 | 4,572 9,706 976 35,063 49
Segment Options
C1 0 0 0 4,208 0 0 5,651 0 0 9,859 82
C2 0 0 0 748 0 0 496 567 1,815 3,623 42
J1 0 319 0 532 0 0 4,941 0 525 6,317 41
]2 0 631 0 0 0 0 3,045 0 1,069 4,746 29
Source: Minnesota DNR 2013
Table 6.22-2. Acres of WMA within Route Alternatives and Segment Options
Wildlife Management Area (Acres) Percent of
Route Alternative?! Roseau Silver Zg::; Route
Carp Swamp Cedar Bend | Red Lake | Roseau Lake River Creek within WMA
Orange Route 0 585 4,038 530 499 0 5,652
Blue Route 365 585 0 530 499 26 2,005
Source: Minnesota DNR 2013
Note:
"None of the Segment Options cross WMAs.
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Table 6.22-3. Trails Crossed by Route Alternatives and Segment Options

All-Terrain
Vehicle (ATV)/
Off-Highway Multi-Use Trails (Snowmobile, Cross-Country Skiing, Hiking) Canoe Trails
Vehicle (OHV)
Route Trails
Alternative
or Segment c c
. = Q ~ > = o
Options = X X IX=E| o | 2 |85<c| S|l.T| & | ¢ o | = Q 2| x Qe
" ez | Sz |9%(0%8 B | = (EEE|gE|SE| 5| E|& B |5 |Elgs|d |
E< | 3% |5F|382 5| 2 |55:|22(88| 2| 2|z | 8|2 | 8|2 2| 3
2 o0 = oS 3 (@) ks >3 g 5| x — S — Q| @ &
Route Alternatives
Orange X X X X X X - X X X X X X X X X X
Blue X X X - X X X - X X X - X X X - X -
Segment Options
C1 - X - - X - X - - - - - - - - - X -
C2 - X - - - - X - - - - - - - - - X -
J1 - X - X - - - - - - - - X - - X X -
]2 - X - X - - - - - - - X X - - - X -

Source: Minnesota DNR 2013
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Local Recreational Areas

Roseau, Lake of the Woods, Beltrami, and Koochiching Counties

The Route Alternatives and Segment Options do not cross any known recreation areas in
Roseau, Lake of the Woods, Beltrami, or Koochiching counties.

Itasca County

The Route Alternatives include one county recreation area: Scooty Lake Dispersed Recreation
Area and associated campsite (see Appendix A, sheet 46). Two additional Dispersed Recreation
Areas (Wolf Lake and Crooked Lake) are located within 1 mile of the Route Alternatives (see
Appendix A, sheets 47 and 49-50). Each of these areas includes multiple campsites (Itasca
County 2013b).

6.22.2 Direct and Indirect Effects

Potential impacts on recreation and tourism resources might include changes to or loss of scenic
resources, hunting opportunities, and other wildlife recreational opportunities; impacts on
water and forest resources used for recreation; temporary increase in noise levels; and increased
OHYV use following development of a new right-of-way (ROW). In some locations, the
repetition of the structures may increase the visual impact of the Project. As such, an inclusion
of man-made vertical features could affect the overall recreational experience. More information
about the visual effects of the transmission line can be found in Section 6.4.

Constructing the Project next to an existing electric transmission line ROW will not substantially
change the recreational uses of the area because the corridor previously was disturbed and the
existing viewshed includes a linear-type feature. The Orange Route parallels existing
transmission lines for approximately 66.4 miles; the Blue Route parallels existing transmission
lines for approximately 84.2 miles. However, areas of both Route Alternatives diverge from
existing electric transmission line ROW and will change the land cover and land use within the
ROW.

Visual impacts will result from the inclusion of the structures and conductors, cleared ROW, or
widened existing ROW within the viewshed of recreational users, and in particular, trail users.
Generally, this impact on trail users will be brief as the conductors will be perpendicular to
trails, where practical, and only observed for a short time. Where the Orange Route is adjacent
to the Big Bog State Recreation Area in Beltrami County (see Appendix A, sheet 62), visual
impact because of structures and conductors could be long-term if they can be viewed from the
boardwalk. Additional study is required to determine potential impacts at this location.

Both of the Route Alternatives could temporarily impact hunting opportunities, because the
Route Alternatives will limit access and disrupt the current habitat and vegetation. Potential
impacts on fauna will include the direct or indirect loss or conversion of habitats, increased
habitat fragmentation, and the potential risk of avian collisions, which could reduce the
available hunting options.

During construction, some mortality could occur to ground-dwelling species, and abandonment
of a nest site and the loss of eggs and/or young in avian species. Clearing of vegetation
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underneath the transmission line during construction and operation will alter wildlife habitat
within the immediate vicinity, potentially affecting wildlife viewing. Interior forest-dependent
wildlife might move to other areas. Additional information on vegetation, wildlife, and rare and
unique species can be found in Sections 6.4, 6.19, and 6.20, respectively.

During some recreational uses of the land, such as bird and nature viewing, people may
anticipate an uninterrupted view of forest cover or other natural setting.

The Project will have minimal impact on fishing and other water-based recreation because the
construction and operation of the transmission line will not prevent access to lakes or rivers in
the long term. No public water access points will be crossed by either of the Route Alternatives.

Trails, especially snowmobile and OHV trails, are often located within existing ROW on public
lands and the creation of a new ROW may attract OHV use. ROW across private property
remains private property and associated private property laws governing access and public
OHYV use apply. Generally, this impact on trail users will be brief as the conductors will be
perpendicular to trails, where practical, and only observed for a short time. Another possible
impact will be the availability of new or expanded ROW that people might use for ATV use.
The use of the ROW could be a negative impact in sensitive areas located along the transmission
line, because OHV use could result in illegal trespassing, interference with hunting, and
increased noise levels.

During construction, increased levels of noise and dust will occur temporarily as machinery is
moved throughout the Study Area, possibly resulting in an unsatisfactory visitor recreational
experience. This could occur, for example, where the Orange Route is adjacent to the Big Bog
State Recreation Area in Beltrami County (see Appendix A, sheet 62). Worker activity also will
contribute to this impact; however, this noise will dissipate after the completion of construction.
More information about noise and air quality can be found in Sections 6.11 and 6.12,
respectively.

6.22.3 Mitigation

The Applicant proposes the following mitigation measures:

— Constructing the Project along existing transmission ROWs could minimize impacts on
existing recreational resources and tourism. Locating the Project ROW adjacent to other
existing utility ROWs will help minimize impacts on previously undisturbed lands.

— Long-term disturbance of wildlife habitat will be minimized by paralleling existing
disturbed corridors. Therefore, impacts on hunting and wildlife could be lessened as a
result of these actions. In locations where the corridors will be parallel and expanded,
the additional acreage will be minimal and will not greatly change the existing
conditions as compared to creating an entirely new corridor in an undeveloped area.

— Working with landowners through the ROW acquisition process to address
unauthorized access concerns.

— Providing information during construction to inform visitors and residents of the
activities associated with the Project will provide people with advance notice of what
recreational activities may be affected. Signage will be used to inform local recreational
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users, as appropriate. In this manner, people could plan for other activities or will be
made aware of how their activities could be impacted by the construction of the Project.
— Further evaluate potential visual impacts at the Big Bog State Recreation Area and work
with Minnesota DNR to identify mitigation, as appropriate.
— Creating location-specific mitigation and minimization plans, if necessary. These
measures could include, but are not limited to, temporary or long-term trail detours and
replacement of vegetation subject to vegetation management requirements.
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6.23 Agricultural Production

This section describes the agricultural resources crossed by the Route Alternatives and Segment
Options and the potential impacts of the Route Alternatives and Segment Options on those
resources.

The U.S. Department of Agriculture’s (USDA) Agricultural Census data was used to provide
context to the agricultural setting within the Study Area. The National Land Cover Dataset
(NLCD) was used to quantify acreages of certain agricultural land cover types across the Study
Area. USDA Natural Resources Conservation Service (NRCS) Soil Survey Geographic
(SSURGO) database was used to quantify acreages of prime farmland. Geographic Information
System (GIS) was used to determine temporary and permanent impacts to land cover types and
prime farmland.

6.23.1 Existing Conditions

Agriculture

Table 6.23-1 summarizes farmland, cropland, and agricultural production for Roseau, Lake of
the Woods, Beltrami, Koochiching, and Itasca counties based on the 2007 USDA Census data
(USDA 2007a-e). The most recent agricultural census data from 2012 had not been released at
the time of this publication.

Table 6.23-1. Agricultural Census Data, 2007 and 2002

Agricultural Roseau Lake of the Beltrami Koochiching Itasca

Data County Woods County County County County
Number of
farms in 1,182 225 674 214 419
2007 (1,238) (266) (746) (258) (494)
(in 2002)!
Average size
of farms in 500 431 313 258 223
2007 (acres) (568) (573) (312) (288) (243)
Land
acreage in 591,316 96,932 210,833 55,109 93,274
farmland in (702,918) (152,491) (232,735) (74,318) (120,176)
2007
2007
percentage

55% 8.5% 10.8% 2.7% 5%

of county in

farmland?

Docket No. E015/TL-14-21 Page 6.23-1 April 15, 2014




Route Permit Application Great Northern Transmission Line

Agricultural Roseau Lake of the Beltrami Koochiching Itasca
Data County Woods County County County County

Total market

value of
$84,792,000 $7,414,000 $20,972,000 $4,565,000 $7,419,000

icultural
ABTICURUIAL 1 644 544 000) ($5,601,000) | ($17,314,000) ($3,817,000) | ($6,440,000)

products
sold in 2007

2007 market
value of $63,933,000 $6,386,000 | $9,642,000 $1,322,000 $3,677,000
crops sold

2007 market
value of

livestock $20,859,000 $1,028,000 | $11,330,000 $3,242,000 $3,742,000
and other
uses sold

Source: USDA 2007a-e

Notes:

!The census definition of a farm is any place from which $1,000 or more of agricultural products were produced and
sold, or normally would have been sold during the census year.

2Farmland is defined as cropland, woodland, pasture, livestock, and other uses (for example, eggs and aquaculture).

The numbers of farms and the average farm size have decreased since 2002 for every county in
the Study Area (see Table 6.23-1). Roseau County had the highest amount of agricultural land
and the largest farms. Most of the agricultural land in Roseau County is evenly dispersed
within the County. Lake of the Woods and Koochiching counties had relatively few acres of
farmland in comparison to the overall size of each county. Agricultural farms are located
generally in the northern portion of each county. Beltrami County had a moderate amount of
farmland in the County when compared to the other counties in the Study Area. Koochiching
County had the fewest acres of farmland, most of which are small parcels located in the
northern portion of the county.

The types of agricultural land uses in the Study Area are diverse across all five counties. Roseau
County’s top grossing commodity was other crops and hay with wheat for grain being the top
crop item. Lake of the Woods County’s top grossing commodity was grains, oilseeds, dry beans,
and dry peas with forage (land used for all hay and haylage, grass silage, and greenchop) being
the top crop item. Beltrami County’s top grossing commodity was cattle and calves with forage
being the top crop item. Koochiching and Itasca counties produced fewer grains than Roseau
and Lake of the Woods counties; the top grossing commodity was cattle and calves with forage
being the top crop item.

All counties generally experienced a decrease in the number of farms, average size of farms, and
land acreage in farmland from 2002 to 2007.
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Agricultural Land Cover

The Route Alternatives and Segment Options largely avoid agricultural lands. Table 6.23-2
describes the NLCD agricultural land cover acreage across Route Alternatives and Segment

Options.
Table 6.23-2. NLCD Agricultural Lands within the Route Alternative or Segment Option
(acres)

i Alternat|_v e or Pasture/Hay Row Crops Small Grains TOTAL
Segment Option

Route Alternative

Orange Route 2,827 4,009 1,054 7,890

Blue Route 2,250 4,237 1,075 7,562

Segment Option

C1 5 1 - 6

C2 363 133 - 496

J1 472 128 1 601

]2 739 79 - 818

Source: National Land Cover Dataset (NLCD) 2000

The Orange Route has more agricultural land (7,890 acres) than does the Blue Route (7,562
acres).

Segment Option C1 has very little agricultural land. Segment Option J1 has less agricultural
land than Segment Option ]2 (see Table 6.23-2).

Additional information on total land cover within the Route Alternatives and ROWs of the
Route Alternatives and Segment Options can be found in the Section 6.6, Land Use.

Prime Farmland

Prime farmland is defined by the Natural Resource Conservation Service (NRCS) as land that
has the best combination of physical and chemical characteristics for producing food, feed,
forage, fiber, and oilseed crops and is available for these uses. NRCS has three levels for prime
farmland, and each county’s NRCS department is responsible for assigning prime farmland
designations to each of the soil series found in its county. Prime farmland data is created by
analyzing soil types found in each county, then assessing whether or not those soil types can
sustain agricultural production. The NRCS Prime Farmland dataset can include areas of the
county that are not currently being used for agricultural production; therefore, the acreages of
prime farmland might not match the amount of agricultural land reported by the NLCD.

Three categories of farmland are identified by NRCS (see Table 6.23-3). The most important
class is prime farmland, which is capable of producing high yields of crops. Prime farmland
when drained includes soils that have the potential to be prime farmland but require drainage
or hydrologic alteration to achieve high productivity. Farmland of statewide importance
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includes soils that are nearly prime, but are not as productive due to permeability, slope,
erosion potential, or some other soil property.

Table 6.23-3 summarizes the acreages of prime farmland types within the Route Alternatives
and Segment Options.

Table 6.23-3. Prime Farmland Types within the Route Alternatives and Segment Options

(acres)
. Farmland of .
Route Alternative or All Areas are . Prime Farmland
. . Statewide . . TOTAL
Segment Option Prime Farmland if Drained
Importance
Route Alternative
Orange Route 8,876 3,557 13,355 25,788
Blue Route 6,450 4,613 10,713 21,775
Segment Option
C1 30 1,105 1,238 2,373
Cc2 234 1,396 1,064 2,694
J1 1,027 979 5,092 7,098
]2 2,272 3,310 4584 10,166

Source: USDA - NRCS. Soil Survey Geographic Database, 2006.

The Orange Route has more prime farmland (25,788 acres) than the Blue Route (21,775 acres).

Segment Option C1 has fewer total acres of prime farmland (2,373acres) than C2 (2,694 acres)
Segment Option J1 has fewer total acres of prime farmland (7,098 acres) than J2 (10,166 acres).
Segment Options J1 and J2 are located in an area that is more heavily used for agriculture than
Segment Options C1 and C2.

6.23.2 Direct and Indirect Effects

Agricultural Land Cover

Table 6.23-4 summarizes the total temporary and permanent impacts on agricultural lands
within the Study Area based on the anticipated ROW.

Table 6.23-4. Impacts on Agricultural Land Cover* within the Anticipated ROW (acres)

Rog ;g rr'? (Iatnetrg?)ttii\(l)enor Total Temporary Impacts2 Total Permanent Impacts3
Route Alternative
Orange Route 79 4
Blue Route 90 4
Segment Options
C1 <1 <1
C2 10 1
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Route Alternative or 2 3
Segment Option Total Temporary Impacts Total Permanent Impacts
J1 9 <1
]2 14 1
Source: National Land Cover Dataset (NLCD) 2000

Notes:

!Agricultural land cover includes pasture/hay, row crops, and small grain.

2Temporary impacts based on 0.52 acres per structure, 16-foot-wide construction access road ROW disturbance and a
1,000-foot span distance.

SPermanent impacts based on 1,936 square feet per structure using a 1,000-foot span distance.

Permanent impacts on agricultural land for the Orange Route and the Blue Route total
approximately 4 acres, each. Temporary impacts on agricultural land for the Orange Route and
the Blue Route total 79 and 90 acres, respectively (see Table 6.23-4).

The Segment Options (C1, C2, J1, and J2) have 1 acre or less of total permanent impacts on
agricultural lands (see Table 6.23-4).

Prime Farmland

Table 6.23-5 lists the impacts (in acres) on prime farmland within the anticipated ROW of the
Route Alternatives and Segment Options.

Table 6.23-5. Impacts on Prime Farmland within the Anticipated ROW (acres)

Route Alternative or Total Temporary Impacts® Total Permanent Impacts?
Segment Option (acres) (acres)

Route Alternative

Orange Route 324 16

Blue Route 289 14

Segment Option

C1 34 2
C2 63 3
J1 116 6
]2 156 8
Notes:

ITemporary impacts based on 0.52 acres per structure, 16-foot-wide construction access road ROW disturbance and a
1,000-foot span distance.
2Permanent impacts based on 1,936 square feet per structure using a 1,000-foot span distance.

As shown in Table 6.23-5, the Route Alternatives will require the permanent conversion of
approximately 16 acres of total prime farmland for the Orange Route and approximately 14
acres of total prime farmland for the Blue Route. Permanent impacts include the areas that will
be taken out of production at the structure locations; other areas temporary disturbed could be
put back into production after completion of construction.
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Segment Options C1 and C2 have similar permanent impacts on prime farmland (2 and 3 acres,
respectively). Segment Options H1 and H2 range from 6 to 8 acres, respectively.

During construction, temporary impacts such as soil compaction and crop damages within the
ROW could occur, depending on the time of construction. Temporary impacts on agricultural
lands from grading, clearing, and excavation activities and transportation of materials will
occur. Additional information on total land cover within the Route Alternatives and the
anticipated ROWSs of the Route Alternatives and Segment Options can be found in Section 6.6,
Land Use.

Some cultivated areas require the use of aerial application of pesticides and herbicides. Aerial
application is typically conducted by smaller aircraft at low flying altitudes. Aerial application
may be limited in some agricultural areas within the Route Alternatives. Applicators will need
to avoid the transmission line, which may limit the application of chemicals.

Removal of the small amount of agricultural lands and prime farmland as shown in Tables
6.23-4 and 6.23-5 is not expected to negatively affect the general farm community in the Study
Area. Once construction is completed, agricultural production within the ROW will resume.
Long-term loss of agricultural production will only occur at the structure locations.

6.23.3 Mitigation

— The Applicant will develop an Agricultural Impact Mitigation Plan (AIMP) as generally
required as a Route Permit condition.

— The Applicant will work with the Minnesota Department of Agriculture to ensure that
appropriate mitigation efforts are included and implemented.

— The Applicant will retain an environmental inspector (EI) during Project construction.
Working on behalf of the Applicant, the EI will be responsible for understanding all of
the conditions of the Project’s environmental permits and to ensure that the contractors
abide by these conditions.

— To the extent practical, soil disturbance and excavation activities in steep slope areas will
be avoided.

— Where disturbance and excavation cannot be avoided entirely, it will be minimized
using best management practices (BMPs).

— Sediment and erosion control plans will be developed that specify the types of BMPs
necessary. Depending on the site, BMPs may include installation of silt fence, straw
bales, or ditch blocks, and/or covering bare soils with mulch, plastic sheeting, or fiber
rolls to protect drainage ways and streams from sediment runoff.

— Erosion control practices will be inspected during construction, especially during
significant precipitation events.

— Soil compaction in cultivated areas will be treated and restored through tillage

operations, for example using a subsoiler.

Construction mats will be used as appropriate.

Where rutting occurs, the Project will repair the surface and restore ground vegetation

upon completion of work in a given area.

VI
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— All disturbed areas will be revegetated once construction is complete. Seed mixes will be
specified based on site characteristics and in accordance with regulatory permits.

— The introduction and establishment of noxious weeds will be minimized by prompt re-
vegetation of disturbed areas using regional genotype native species where appropriate
or by seed based on landowner agreements.
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6.24 Transportation

This section describes the transportation infrastructure that is crossed by the Route Alternatives
and Segment Options and the potential impacts of the Route Alternatives and Segment Options
on this infrastructure.

Minnesota Department Transportation (DOT) data were used to describe the Study Area, as
well as identify and describe potential impacts to transportation infrastructure.

6.24.1 Existing Conditions

This section provides an overview of the roadways, railways, airports, and pipeline facilities
located in proximity to the Project. Figure 6.24-1 illustrates existing transportation infrastructure
in the Study Area.

Roadways

The Study Area is accessible mostly by a system of roads, including local (that is, township and
county), county state-aid highways (CSAHs), Minnesota trunk highways (THs), and U.S.
Highways. There are, however, large areas that contain no roadways. Table 6.24-1 lists the
annual average daily traffic (AADT) volumes for U.S. Highways and Minnesota THs crossed by
the Route Alternatives.

The Waters of the Dancing Sky Scenic Byway (TH 11) travels from west of Roseau, Minnesota,
to International Falls, Minnesota, following the Rainy River for much of its location. Scenic
byways are designated by federal or state agencies because of their intrinsic qualities including
scenic, cultural, recreational, natural, historic, and archeological characteristics. The Orange and
Blue Routes cross this scenic byway (see Appendix A, sheet 7).

6.24.2 Orange Route

The Orange Route crosses two U.S. Highways (169 and 71) (see Appendix A, sheets 52 and 71),
six Minnesota THs (1, 6, 11, 72, 89, and 310) (see Appendix A, sheets 76, 74, 7, 61, 2, and 4), and
12 CSAHs. CSAH'’s crossed include: 2, 3, 5, 8, 12, 13, 42, 52, 53, 57, 69, and 70. The Orange Route
crosses some of these CSAHs more than once, with a total of 15 crossings. In Roseau County,
the Orange Route parallels 390t Street/County Highway 118 for approximately 8 miles (see
Appendix A, sheet 2).

The AADT rates were taken at the nearest point to where the Orange Route intersected the
highways listed in the table below. U.S. Highway 169 east of Taconite, Minnesota, had the
largest AADT rate in 2012 at a rate of 11,900. This is due largely to the higher population
density in this area compared to the rest of the Orange Route, which largely crosses rural areas.
TH 11 and TH 89 AADT rates for 2012 were 3,700 and 130, respectively. The rates on TH 310,
TH 72, U.S. Highway 71, TH 6, and TH 1 were at or below 1,000 vehicles per day (see Table
6.24-1). AADT rates are not available for 390" Street/County Highway 118 (Minnesota DOT
2013a).
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Figure 6.24-1. Existing Transportation Infrastructure
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Table 6.24-1. Orange Route Annual Average Daily Traffic Rates

Highway County Location Annual Average Daily
Traffic (AADT) 2012
Trunk highway (TH) 89 | Roseau South of the Minnesota-Manitoba 130
border
TH 310 Roseau South of the Minnesota-Manitoba 325
border
TH 11 Roseau Between Roseau and Warroad 3,700
TH72 Lake of the Lake of the Woods and Beltrami 520
Woods and county border
Beltrami
U.S. Highway 71 Koochiching | Northeast of Northome, Minnesota 1,000
TH6 Koochiching | South east of Big Falls, Minnesota 345
TH1 Itasca North of Bigfork, Minnesota 570
U.S. Highway 169 Itasca East of Taconite, Minnesota 11,900

Source: Minnesota DOT 2013a

6.24.3 Blue Route

The Blue Route crosses two U.S. Highways (169 and 71) (see Appendix A, sheet 52 and 29), five
Minnesota THs (1, 11, 72, 89, and 310) (see Appendix A, sheets 40,7, 17, 2, and 4), and 14
CSAHs. CSAHs crossed include: 1, 2, 3, 5, 8, 12, 13, 18, 31, 52, 53, 56, 57, and 70. Some CSAHSs
are crossed more than once along the Blue Route Alternative, with a total of 18 crossings. In
Roseau County, the Route will parallel 390 Street/County Highway 118 for approximately 8
miles (see Appendix A, sheet 2).

The AADT rates were taken at the nearest point to where the Blue Route intersected the
highways listed in the table below. U.S. Highway 169, east of Taconite, had the largest AADT
rate in 2012 (that is, 11,900). This is due largely to the higher population density located in this
area compared to the rest of the Blue Route that crosses rural areas. TH 89, TH 11 and U.S.
Highway 71 AADT’s for 2012 were 130, 3,700 and 1,100, respectively. Rates on TH 310, TH 72,
and TH 1 were 1,000 vehicles per day (see Table 6.24-2). AADT rates are not available for 390t
Street/County Highway 118 (Minnesota DOT 2013a).

Table 6.24-2. Blue Route Annual Average Daily Traffic Rates

Highway County Location Annual Average
Daily Traffic (AADT)
2012
Trunk highway Roseau South of the Minnesota-Manitoba 130
(TH) 89 border
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Highway County Location Annual Average
Daily Traffic (AADT)
2012

TH 310 Roseau South of the Minnesota-Manitoba 325
border

TH 11 Roseau Between Roseau and Warroad, 3,700
Minnesota

TH 72 Lake of the Woods South of Baudette, Minnesota 520

U.S. Highway 71 Koochiching Northeast of Big Falls, Minnesota 1,100
(southeast of Littlefork,
Minnesota)

TH1 Itasca Northeast of Bigfork, Minnesota 385

U.S. Highway 169 | Itasca East of Taconite, Minnesota 11,900

Source: Minnesota DOT 2013a

Minnesota DOT District 1, which administers transportation projects for Itasca and Koochiching
counties, and District 2, which administers transportation projects for Roseau, Lake of the
Woods, and Beltrami counties, has plans for general reconstruction, bridge replacements, and
upgrades to small segments of a number of highways in these counties. These improvements
are planned to occur on an ongoing basis through 2020. District 1 has one major project in the
vicinity of the Orange Route and the Blue Route along U.S. Highway 169 (in Itasca County)
(personal communication, Bryan Anderson, November 22, 2013). District 2 has one project near
the Orange Route (personal communication, Joseph McKinnon, November 25, 2013).

Railways

The Study Area contains portions of Burlington Northern Santa Fe (BNSF) Railway and
Minnesota Northern Railroad (MNN). The rail network is not a prominent transportation mode
in the majority of the Study Area, but does maintain a presence with these two lines; the MNN
in the northwest and the BNSF in the southeast. The Orange and Blue Routes will cross the
MNN at one location along State Highway 11 in Roseau County (see Appendix A, sheet 7). The
BNSF Railway is important for moving a variety of commodities in the southeast part of the
Study Area. The Orange and Blue Routes will cross the BNSF rail corridor within the city limits
of Taconite (see Appendix A, sheet 52).

Airports

There is one Federal Aviation Administration (FAA) registered airport adjacent to the Orange
and Blue Routes, the Piney Pinecreek Border Airport (FAA 2014) (see Appendix A, sheet 1). The
Piney Pinecreek Border Airport is a public use airport that crosses the Minnesota-Manitoba
border so that it is located in Manitoba, Canada and Minnesota (approximately 2 miles
northwest of the town of Pinecreek in Roseau County). There are three private airstrips within 2
miles of the Orange Route (see Appendix A, sheets 73 and 44). There is one private airstrip
within 2 miles of the Blue Route (not shown in Appendix A, outside of map coverage).
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Information received at public open house meetings suggests that in addition to the land-based
airstrips, lakes may be used for water landings. There is one reported private airstrip within 2
miles of Segment Option C2 (see Appendix A, sheet 85) and within 2 miles of Segment Option
J1 (not shown in Appendix A, outside of map coverage).

There is no Very High Frequency (VHF) Omnidirectional Radio Range (VOR) navigation
ground station associated with the Piney Pinecreek Border Airport (U.S. DOT 2013).

6.24.4 Direct and Indirect Effects

This section identifies the potential direct and indirect effects on traffic and transportation
facilities. Tables 6.24-3 and 6.24-4 provide a summary of the crossings for Route Alternatives

and Segment Options.

Table 6.24-3. Number of Airport, Roadway, and Railway Crossings by Route Alternative

Type of Crossing Orange Route Blue Route

U.S. Highway 2 2
Minnesota trunk highway (TH) 6 5
County state-aid highway (CSAH) 15 18
Railroad 2 2
Federal Aviation Administration (FAA) airport 1 1
(within 2 miles of Route Alternative)

Airstrips (within 2 miles of Route Alternative) 3 1

Table 6.24-4. Number of Airport, Roadway, and Railway Crossings by Segment Option

Segment Option
Type of Crossing
C1 C2 J1 J2

U.S. Highway 1 1 1 1
Minnesota trunk highway (TH) 0 0 2 4
County state-aid highway (CSAH) 3 6 2 4
Railway 0 0 0 0
Federal Aviation Administration (FAA) airport (within 2 miles 0 0 0 0
of Segment Option)

Airstrips (within 2 miles of Segment Option) 0 1 1 0

6.24.4.1 Roadways

Construction of Route Alternatives and Segment Options might result in temporary
construction-related detours and road closures, resulting in a short-term change to traffic and
travel times. Road or lane closures will occur where the Route Alternatives cross and (to some
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degree) parallel roads. Closures and detours typically will be necessary to string transmission
lines across roads, or to allow for the movement of construction vehicles and the delivery of
construction materials. Longer traffic delays due to road closures may occur on roads with high
traffic volumes, such as U.S. Highway 169, U.S. Highway 71, and TH 11.

In accordance with Minnesota DOT policy, complete road closures and related detours likely
will last for only short periods of time and likely could be anticipated, permitted, and
advertised well in advance.

Road or lane closures are not anticipated during operation of the Project. The structures will be
placed in accordance with Minnesota DOT’s Utility Accommodation and Coordination Manual for
the placement of aerial transmission lines, that is, immediately adjacent to but outside of the
highway right-of-way (ROW) (Minnesota DOT 2013b). The Project ROW will be large enough
for maintenance activities to be conducted without affecting traffic on adjacent roads. Road
closures during operation only will be necessary when replacement of transmission line
components becomes necessary —such as after storm events. In such cases, impacts on
transportation will be similar to those experienced during construction, but for a shorter
duration and over a more limited distance.

Vegetation bordering existing roadway ROWs acts as a living snow fence that protects the
roadway from blowing snow drifts. Living snow fences are planted trees, shrubs, crops
(typically corn), or native grasses along roadway easements. If living snow fences are removed
during construction or operation of the Project, more frequent snow removal may be required.

The Project will utilize roads to transport personnel, equipment, and materials. Most roads
proposed for access for the Project already allow for the passage of a range of vehicles,
including high-clearance vehicles and logging trucks. There might be impacts such as surface
damage to local roadways as a result of construction traffic.

Minnesota DOT District 1 has plans for a four-lane expansion in Itasca County. The expansion
project is located along U.S. Highway 169 between CSAH 15 and 1 mile east of CSAH 7, and is
scheduled for 2016. This expansion project is planned to be completed prior to the projected
construction date of the Project (that is, 2017) and therefore no conflicts are anticipated
(personal communication, Bryan Anderson, November 22, 2013).

Railways

Neither of the Route Alternatives parallels an existing railroad. Both Route Alternatives have at
least one railroad crossing. Construction (including delivery and installation of materials, and
stringing of transmission lines across the MNN or the BNSF Railway) likely could be timed to
avoid most rail traffic. At locations where the Project crosses the MNN or the BNSF Railway,
rail traffic may need to be temporarily halted or redirected during Project construction.

Required maintenance of the Project will be timed to avoid interruptions to rail traffic. Rail
maintenance crews will need to exercise caution to avoid coming into contact with the Project,
should they need to conduct work directly under the transmission line. This could require
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additional safety precautions or employee training, similar to precautions already taken to
avoid existing transmission lines that cross the railroad.

When a high-voltage alternating current (AC) transmission line is located adjacent to or crosses
a railway, the railway’s tracks and signals might be subject to electrical interference from
capacitive, electric and magnetic, and conductive effects. The American Railway Engineering
and Maintenance-of-Way Association (AREMA) has specifications for steady state rail-to-
ground and equipment-to-ground voltage levels to ensure the safety of railway operating
personnel and the public.

Capacitive coupling results from the electric field from the transmission line’s conductors
coupling with above ground conductive objects that are insulated from the earth, such as the
railway’s tracks that typically are installed on high impedance ballast (that is, the rock bed used
to support the tracks). Electric and magnetic induction results from the magnetic field produced
by the AC flowing in the conductors of the transmission line coupling with the above ground
and below ground metallic objects, such as railway tracks and buried communications cables, if
present. Conductive interference results from fault currents entering the ground and raising the
soil potential in the vicinity of the railway. If a transmission line is located in proximity and
parallel to a railway for long distances, all of these interference mechanisms can cause high
currents and voltages to develop on the railway’s tracks and communication cables. If the AC
interference is above certain thresholds, it can result in personal safety hazards, damage to
signal and communication equipment, and false signaling of equipment. These AC interference
effects could be predicted with computer modeling once a Route Alternative is selected and
ROW identified. With proper planning and mitigation management, railways and high-voltage
AC transmission lines can be safely co-located (BNSF 2011). In addition, railway signal and
equipment manufacturers provide AC interference voltage tolerances for proper signal
operation so that nearby transmission facilities can be designed to ensure that AC interference
levels do not exceed the acceptable safety criteria or equipment voltage tolerance (Liu 2007).

Airports

The anticipated ROWs for the Orange and Blue Routes are adjacent to the Piney Pinecreek
Border Airport and need to be reviewed for possible obstruction, in accordance with FAA 14
Code of Federal Regulations CFR 77.9. A Notice of Proposed Construction or Alteration will be
filed with FAA (FAA 14 CFR 77.7). An object is considered an obstruction if it is greater than
any airport imaginary surface. These surfaces include the horizontal, conical, approach,
precision instrument approach, and transitional surfaces. For airports with one runway greater
than 3,200 feet in actual length, the FAA Federal Aviation Regulations (FAR) Part 77 obstruction
guidelines specify that notice must be submitted to FAA for developments greater than 150 feet,
the maximum height of the horizontal plane above the established airport elevation (FAA 14
CFR 77.7). The Route Alternatives have been located outside of the identified flight zones, but
confirmation of impact avoidance with airport officials will be required.

General aviation airports are publicly or privately owned airfields commonly used by small
aircraft. There are three known airstrips, with grass runways, within 2 miles of the Orange
Route anticipated ROW, and one private airstrip within 2 miles of the Blue Route anticipated
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ROW. Based on the configuration of these airstrips, oriented in a variety of directions (for
example, north to south and northwest to southeast), in relation to the Orange Route and the
Blue Route, the Project might cause aircraft using those airstrips to alter their take-off and
landing approach movements, but it will not impede the full operation of these facilities.
Transmission lines are a potential hazard to aircraft during take off and landing near large
water bodies that can accommodate small aircraft. Certain lakes in the eastern portion of the
Route Alternatives were identified at public meetings as being used for water landings. The
lakes mentioned are out of the Study Area; however, it is possible that lakes used for water
landings exist near the Project that were not mentioned.

Many of the privately owned airstrips are used by aerial applicators. (See Section 6.23,
Agricultural Production.) During the public open house meetings held for the Project, many
farmers expressed concerns about how the Project will affect aerial application operations on
their agricultural fields. The ability to aerial spray is important especially in this region of the
state because the regionally high water table impedes surface application of agricultural
chemicals during wet periods. The Project might cause aircraft using those airstrips to alter their
take-off and landing approach movements, but it will not impede the full operation of these
facilities.

6.24.5 Mitigation

As discussed below and in the following sections, the Applicant proposes the following
mitigation measures:

— The Project will be designed in accordance with National Electrical Safety Code (NESC)
to minimize impacts on transportation. The NESC defines the basic clearance
requirements between transmission lines and transportation structures (for example,
roadways and railways). The Applicant will work with state and local officials to
coordinate and minimize any impacts during construction and operation of the Project.

Roadways
— The Route Permit issued by the Minnesota Public Utilities Commission (PUC) will direct

the Applicant to comply with Minnesota DOT and all applicable road authorities’
management standards and policies during construction. The Route Permit also will
direct the Applicant to provide written notice of construction to Minnesota DOT and
applicable city, township, and county road authorities. Under the permit, the Applicant
will be required to restore the ROW, temporary work space, access roads, abandoned
ROW, and any other lands affected by construction. This could include the replacement
of living snow fences affected by construction activities.

— Placement of public utilities on or near state ROW will be designed in accordance with
the Utility Accommodation Section of the Minnesota DOT Utility Accommodation and
Coordination Manual (Minnesota DOT 2013b). Minnesota Rules 8810.3500, Aerial Lines,
requires the placement of aerial lines in the outer 5 feet of the highway ROW. This
standard was incorporated into the Accommodation Policy to ensure that lines are
placed do not interfere with the free and safe flow of traffic, do not impair the highway

Docket No. E015/TL-14-21 Page 6.24-8 April 15, 2014



Route Permit Application Great Northern Transmission Line

or its protected visual quality, do not conflict with any provision of federal, state, or
local law, rule, or regulation, or do not unreasonably increase the difficulty or future cost
of highway construction or maintenance (Minnesota DOT 2013b).

— Installation of additional temporary access points will be subject to review and approval
of highway officials. Construction staff will implement traffic control measures in
accordance with the Minnesota DOT Manual on Uniform Traffic Control Devices
(Minnesota DOT 2014).

— Stringing of new overhead conductors over highways may require installation of
temporary wooden pole guard structures or other measures to safeguard the public and
construction forces during the stringing process.

Railways
Utilities that cross railroad property, to the extent feasible and practical, are to be perpendicular
to the railroad alignment and preferably at not less than 45 degrees to the centerline of the track.

— The Applicant will obtain the necessary permission for railroad crossings with the
Railroad in accordance with the Railroad’s requirements for clearances, structure
placements, offsets, restoration, etc.

— The Applicant will work with the Railroad to coordinate construction in accordance
with the Railroad’s requirements.

Airports
It is recommended that all public airports within 5 miles of the Project be notified and provided

an opportunity to comment on compatibility of the Project and airport operations (Minnesota
DOT 2013c).

— FAA and Minnesota DOT Office of Aeronautics will be notified to address compatibility
of the Project with the airport. The Applicant will avoid or minimize impacts to the
Piney Pinecreek Border Airport consistent with Minnesota DOT and FAA requirements,
as appropriate.

— The Applicant will work with the owners of private airstrips and with aerial applicators
to minimize potential impacts, as appropriate.

— In areas where there may be regular use of lakes for landings and take off, the Applicant
will work with those users, and determine methods to improve visibility, such as
installing markers on the transmission line.
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6.25 Forestry

This section describes the forest resources that are crossed by the Route Alternatives and
Segment Options and the potential impacts of the Route Alternatives and Segment Options on
those resources.

U.S. Geological Survey Gap Analysis Program (GAP) data and Minnesota Department of
Natural Resources (DNR) land use data were used to describe the Study Area, as well as
identify and describe potential impacts to the resource.

6.25.1 Existing Conditions

The Project stretches from northwestern to north central Minnesota (see Figure 6.25-1), a region
that contains economically important forestlands. Timber harvest and associated wood
products provide major benefits to the counties where the Project occurs. Forests supply
pulpwood for paper and oriented strand board production both inside and outside the region.

The Route Alternatives cross through seven state forests, including Beltrami Island, Big Fork,
George Washington, Koochiching, Lake of the Woods, Lost River, and Pine Island. The state
forests are a primary source of timber products and are regularly used for recreation (for
example, hunting; fishing; birding; ATV trails; and silent sports such as, skiing, hiking, biking,
and canoeing) (see Section 6.22, Recreation and Tourism, Figure 6.22-1). The Study Area
includes extensive county-owned lands, which are often managed for timber products and
recreation.

Private, corporate, and industrial forestlands are located within the Orange Route, the Blue
Route, and the Segment Options (see Section 6.6, Land Use, and Table 6.6-2). While data are not
readily available on the best management practices (BMPs) within these private lands, many of
these areas are managed for timber production. There are thousands of acres of privately owned
forest under a working-forest conservation easement that relinquishes development rights —
nearly 80 square miles in Itasca and Koochiching counties—yet keeps the land open to timber
production and outdoor recreation.

Approximately 68 percent of the Orange Route and 65 percent of the Blue Route crosses public
land owned by county, state, or federal governments (see Figure 6.25-1 and Section 6.6, Land
Use, Table 6.6-1 and Figure 6.6-1).

Section 6.6, Land Use, Figure 6.6-2 identifies land cover types within the Study Area. Table 6.25-
1 summarizes the acreage of forestland in the Orange Route and the Blue Route.
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Table 6.25-1. Forested Land Cover for Each Route Alternative

Cover Type Orange Route (Acres) Blue Route (Acres) Substation (Acres)
Conifer forest 17,988 21,265 -
Deciduous forest 23,720 18,376 5
Total forested 41,708 39,641 5
Total Acres within Route 75,897 71,547 25
Percent of Route that is 54.99, 55.49 20%
Forested

Source: U.S. Geological Survey (USGS), 1991-1993, GAP Level 1

Forestry management has moved toward sustainable methods, which use an ecosystem land
management unit approach (Interagency Information Cooperative 2011). The management
units used by Minnesota DNR are the subsection level of the Ecological Classification System
(ECS) (Minnesota DNR 2013). The ECS management units are described in detail in Section 6.4,
Vegetation, and depicted in Figure 6.4-1.

Minnesota DNR is the majority public owner and manager of forested lands within the Study
Area. Therefore, the following summary uses statistics from Minnesota DNR to characterize
forest management and timber harvesting conditions. Table 6.25-2 provides a summary of the
ECS Subsections crossed by the Route Alternatives.

Aspen Parklands

The Aspen Parklands Subsection covers approximately 2.9 million acres (see Table 6.25-2) in
northwestern Minnesota. (Minnesota DNR 2011) More than 60 percent of this subsection is in
agriculture, mostly in the southern half. In the northern half, where the Project will be located,
extensive areas recently have been cleared for farming (Minnesota DNR 2006a).

The state owns 12 percent of the land (that is, 355,000 acres) in the Aspen Parklands Subsection.
Approximately 95,000 acres of state lands are forest and woodlands that are part of Minnesota
DNR’s forest management plan. From 2000 to 2009, an average of 21,524 cords per year was
sold from Minnesota DNR forestlands in the subsection. The most commonly harvested timber
was aspen (Populus spp.) and jack pine (Pinus banksiana). Aspen includes both aspen species and
balm of Gilead (Populus balsamea). (Minnesota DNR 2011).
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Figure 6.25-1. County, State, and National Forest Lands
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Table 6.25-2. Ecological Classification System Subsections Within Route Alternatives and Substation

Sub- Average Orange Route Blue Route Su?)(s)galt(i\én“
ECS Sub- section Cords Route Within Route Within Area within
section Size Sold Per Subsection SEUG [HETIL 7 Subsection SLEL Ry Subsection
(Acres) Year (Acres and % of ( 'IA\‘?P;) ( L‘?Pei) (Acres and % of (IA?:?S:) (;i?g:) (Acres and % of
Subsection) Subsection) Subsection)
Aspen 29 o o
Parklands million 21,5241 3,333 (0.1%) 64 0 3,333 (0.1%) 64 0 0
Agassiz 371 05,5002 41,125 (11%) | 25112 | 2,891 36,080 (1.0%) | 23,760 438 0
Lowlands million
Littlefork-
Vermillion
Uplands;
St. Louis 55
Moraines; e 191,5553 31,392 (0.6%) 6,522 10,572 32,104 (0.6%) 11,238 7,978 25
million
Nashwauk
Uplands;
Tamarack
Lowlands
TOTAL 121 75,850 (0.6%) | 31,698 | 13,463 71,517 (0.6%) | 35,063 8,416 25
million
Source: Minnesota DNR 2007, 2009, 2010a, 2010b, 2011
Notes
1Period: 2000-2009
2Period: 2003-2009
3Period: 1997-2006
4Substation is located entirely on private land.
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Agassiz Lowlands

The Agassiz Lowlands Subsection covers 3.7 million acres (see Section 6.6, Land Use and Figure
6.6-1). All of Lake of the Woods County is within this subsection, also the eastern portion of
Roseau County, the northern half of Beltrami County, and western half of Koochiching County.
Minnesota DNR forestlands represent approximately 57 percent of the total land area
ownership in the Agassiz Lowlands Subsection (Minnesota DNR 2010a).

Approximately 75 percent of this flat, poorly drained lake plain is covered with peat soils that
form fens and raised bogs dominated by bog forest species (that is, black spruce, northern white
cedar, and tamarack). Sandy beach ridges provide local topographic relief of less than 50 feet on
most of the lake plain. These ridges commonly are vegetated by aspen birch and jack pine.
Forestry is an important land use: black spruce, red and jack pine, and quaking aspen are used
for paper manufacture and sawlogs. Recreation, another major benefit of forestland, primarily is
associated with the three large lakes (that is, Lakes of the Woods, Upper Red Lake, and Lower
Red Lake), and hunting, trapping, and wildlife viewing on public lands (Minnesota DNR n.d.).

During the period of 2003 to 2009, an average of 205,500 cords per year was sold from
Minnesota DNR forestlands in the Agassiz Lowlands Subsection (see Table 6.25-1). The most

commonly harvested timber was aspen, tamarack, black spruce, and jack pine (Minnesota DNR
2010a).

Littlefork-Vermilion Uplands, St. Louis Moraines, and Nashwauk Uplands

For forest management planning and evaluation, Minnesota DNR has combined these three
subsections with a fourth, the Tamarack Lowlands Subsection, so these four subsections are
discussed together:

— The Littlefork-Vermilion Uplands Subsection covers 1.6 million acres (see Table 6.25-1),
70 percent of which is classified as forested.(Minnesota DNR 2006b)

— The St. Louis Moraines Subsection covers 1.6 million acres, 64 percent of which is
classified as forested. (Minnesota DNR 2006c¢)

— The Nashwauk Uplands Subsection covers 810,000 acres, 54 percent of which is
classified as forested. (Minnesota DNR 2006d)

— The Tamarack Lowland subsection covers 1.5 million acres, 52 percent of which is
classified as forested (Minnesota DNR 2006e)

Recreation, forestry, and tourism are major land uses in these subsections. Public agencies
administer 50 percent of the land (approximately 2.75 million acres). The state portion
comprises 1.24 million acres (that is, 22 percent) of the four subsections. Approximately 1.17
million acres of the state land are managed for wood products. State lands totaling 70,000 acres
contain state parks and scientific and natural areas. Substantial areas of Koochiching and Itasca
counties are owned and managed by county land departments, including 18 percent of the
Orange Route and 12 percent of the Blue Route (see Section 6.6, Land Use, and Table 6.6-1).
From Fiscal Year (FY) 1997 to FY2006, an average of 191,555 cords (see Table 6.25-2) were sold
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per year from Minnesota DNR forestlands in the four subsections combined (Minnesota DNR
2007). Aspen and birch cover types comprise 49 percent of this forest.

Economic contributions to the area from the wood sold are summarized in Minnesota DNR’s
Littlefork Vermilion Uplands/St. Louis Moraines/Nashwauk/Tamarack Lowlands Subsection Forest
Resource Management Plan Assessment (SFRMP) (Minnesota DNR 2010b). Approximately

$4.2 million worth of timber was sold from Minnesota DNR lands within the
Littlefork-Vermilion Uplands Subsection, $1.2 million in Nashwauk Uplands, and $1.5 million
in St. Louis Moraines in FY2006. Aspen is the most commonly harvested timber.

Corporate and Industrial Forest Lands

Corporate and industrial companies also manage timber in the Study Area. These companies
include Blandin Paper Co., Potlach Corporation, and Meriwether Land and Timber. Small,
private timber operations may also exist within the Study Area; however, they are not discussed
in this document. The Orange Route contains 7,679 acres of known corporate and/or industrial
forestland; the Blue Route contains 8,996 acres.

6.25.2 Direct and Indirect Effects

Construction of the transmission line would convert forestland within the right-of-way (ROW)
to shrub and grasslands. Development of the Orange Route and the Blue Route will require
permanently converting approximately 2,745 and 2,680 acres of forestland, respectively, within
the anticipated ROW (see Table 6.25-3). The majority of the forest impacts within the ROW will
occur to a similar amount of deciduous (primarily aspen), and coniferous forest communities
(primarily black spruce-Picea mariana), and relatively minimal impacts occurring to mixed
conifer-deciduous forest communities. Corporate/industrial forestland within the anticipated
ROW varies from approximately 470 acres (8.8% of total ROW) within the Orange Route and
approximately 719 acres (13.5% of total ROW) within the Blue Route.

Table 6.25-3. Forest Impacts Within the Anticipated ROW of the Route Alternatives

Orange Route Blue Route Substation
Cover Type
Acres

Conifer forest 1,209 1,489 0
Deciduous forest 1,537 1,191 5
Total forested 2,745 2,680 5
Total ROW area 5,332 5,321 --
Percent of ROW that is forested 51.5% 44.7% --
Percent of ROW that is corporate/industrial 3.8% 13.5%

forestland

Source: County-level parcel data, 2012 & DNR forestry data, 2013

The Project will employ a clearing contractor to clear the ROW. The long-term impact of taking
acreage out of forest production will be minimal because of the Project acreage is small in
comparison to the regional timber resources. The amount of forested land that will be converted
is small relative to the extent of forestlands in the region. For example, the approximately 2,700
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acres of forest that will be cleared in the anticipated ROW of the Orange Route or the Blue
Route is less than 0.4 percent of the amount of Minnesota DNR managed areas considered
suitable for timber harvest in the four subsections (Littlefork-Vermilion Uplands, St. Louis
Moraines, Nashwauk Uplands, and Tamarack Lowlands) described earlier. This percentage will
decrease when county and privately managed forest lands are added, as there are also
substantial harvestable timber on county and privately managed forestlands in those
subsections.

Additional impacts on forestlands are likely for the 500 kV Substation. Approximately 5 acres of
forest will be affected for substation construction. Temporary impacts for construction of access

roads and creation of storage and lay-down areas will be calculated following determination of

the final Route Alternative.

Table 6.25-4. Forest Impacts (acres) Within the Anticipated ROW of the Segment Options

Segment | Conifer | Deciduous Co'f“fer‘ Total kel eSS @
Seg”?e”t Length | Forest Forest Decw!uous Forested 4O ROW that
Qi (miles) | (acres) (acres) b (acres) ATEE) IS
(acres) (acres) Forested
C1 33 493 154 - 647 797 81.2
C2 46 353 215 - 568 1,116 50.9
J1 50 331 656 - 987 1,212 81.4
]2 53 134 914 7 1,055 1,284 82.2

Source: USGS, 1991-1993, GAP Level 1

6.25.3

Construction of the Project will result in a permanent conversion of forestland to non-forest use.
The Applicant proposes the following mitigation measures:

Mitigation

— The timber that is cleared remains the property of the landowner. To the extent
practical, the Applicant will work with the landowner to determine a mutually
agreeable means of disposing of the cleared material, such as chipping, burning, or
stacking for landowner use or sale. Once construction is complete, the ROW will be
managed to promote the establishment of forbs and grasses. Shrubs will be allowed to
regenerate within the ROW as long as they do not interfere with maintenance, access,
and the safe operation of the transmission line.

— Construction staging areas will be located and arranged in a manner to preserve trees

and vegetation to the maximum extent practicable.

To the extent practicable, staging areas will be restored to preconstruction conditions.

Temporary access roads outside of the ROW will be required. The Applicant will work

with local property owners to identify suitable access locations. Temporary roads and

other temporarily impacted areas will be restored as appropriate once construction is
completed.

— The Applicant will coordinate with regulatory agencies to identify appropriate measures
to avoid and minimize effects on forest resources on federal, state, and county-owned
properties.

1
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6.26 Mining

This section provides a description of mining resources within the Study Area and an
evaluation of the potential effects on those resources from constructing and operating the
Project.

Mining data from the Minnesota Department of Natural Resources (DNR) was used to identify
mining operations within the Study Area and GIS was used to determine any potential impacts
to these areas.

6.26.1 Existing Conditions

Large deposits of glacially derived sediments and iron-bearing bedrock are present within the
Study Area (see Section 6.1, Geomorphic and Physiographic Environment, for a more detailed
description of the geologic conditions). Due to the presence of these materials, aggregate and
iron mining operations are located in the vicinity of the Study Area and within the Orange
Route Alternative and Segment Option ]2 (see Figure 6.26-1).

Minerals of economic significance found in Minnesota can be divided into two broad classes
consisting of metallic minerals and industrial minerals. Metallic minerals include both ferrous
minerals, which primarily contain iron, and non-ferrous minerals, which include manganese,
copper, nickel, titanium, and platinum group metals. Minnesota has offered leases of its non-
ferrous metallic mineral interests for exploration and development since 1966. There are
currently 343 active state non-ferrous metallic mineral leases within six counties in northern
Minnesota, but only one of those leases has resulted in a mining proposal subject to regulatory
and environmental review. That proposal, the NorthMet Project near Hoyt Lakes, is not within
the Study Area for the Project. The Blue Route Alternative intersects active state non-ferrous
metallic mineral leases in north-central Koochiching County, specifically in Township 159
North, Range 27 West (see Appendix A, sheets 21-22). This area was explored for copper, nickel,
and platinum group metals as recently as 2011 and the metals discovered there could lead to
future exploration or development of the mineral resources. Active state non-ferrous metallic
mineral leases currently intersect the Orange and Blue Route Alternatives in Itasca County,
specifically in Township 60 North, Range 23 West and Township 60 North, Range 24 West (see
Appendix A, sheets 42-45). This area was explored for gold as recently as 2010 (Minnesota DNR
2013b) (Figure 6.26-1). Except for the exploration activities mentioned above, little exploration
for non-ferrous minerals has occurred since 1998 in the counties crossed by the Study Area,
although significant exploration for gold, diamond, copper, nickel, and platinum group metals
occurred near the Study Area from 1987 to 1998 (Minnesota DNR 2013c). The Applicant is not
aware of any mining proposals related to the active mineral leases in the Study Area.
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Figure 6.26-1
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Ferrous minerals have been mined on the Mesabi Iron Range in the southeastern portion of the
Study Area since the late 1800s. In 2009, Minnesota was the national leader in iron production
(USGS 2009). Iron ore and taconite are the most abundant ferrous minerals in Minnesota and
are actively mined on the Mesabi Iron Range. High-grade iron ore deposits have been largely
depleted through mining, leaving the lower-grade taconite as the primary source of iron
currently mined. Tailings from past iron ore mining are also being reprocessed to recover
additional iron (see Figure 6.26-2).

One active and one inactive ferrous metallic mine occur in the vicinity of the Route Alternatives.
An active tailings reprocessing facility and tailings disposal basin is located southeast of the
City of Taconite in Itasca County, and is approximately 2,000 feet west of the Orange and Blue
Route Alternatives (see Appendix A, sheet 52). To the northeast of the City of Taconite, the Blue
Route Alternative is approximately 3,000 feet east of the inactive Canisteo mine pit complex,
which is currently a lake and the site of iron ore mining until 1985 (see Appendix A, sheet 52).
The metallic mine features are shown in Figure 6.26-2.

Industrial minerals in Minnesota include construction aggregate, peat, kaolin clay, dimension
stone, landscape stone, and silica sand. Aggregate mining operations are found in nearly every
county of Minnesota (Minnesota DNR 2013c). Construction aggregate production in Minnesota
includes three general categories of material, which are sand and gravel mined from glacial
deposits or alluvial deposits; crushed dolomite or limestone mined from bedrock in
southeastern Minnesota; and crushed rock mined elsewhere from diabase, gabbro, gneiss,
granite, quartzite, rhyolite, taconite, and trap rock (USGS 2005). Within Minnesota, aggregate
operations fall primarily under the jurisdiction of the local government (Minnesota DNR 2013c).
In 2009, Minnesota’s nonfuel raw mineral production was valued at $2.15 billion (USGS 2009).
While the counties included within the Study Area were contributors to this overall valuation,
the major production was of industrial minerals in these counties. Beltrami, Itasca, and Roseau
counties are listed as having principal producing areas of construction sand and gravel (USGS
2009). Additionally, Roseau County contains crushed stone quarries.
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Figure 6.26-2
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The only industrial mineral mining operations that occur in or near the Study Area are
aggregate mining sites. For this analysis, aggregate source information was obtained from
Minnesota DOT’s Aggregate Source Information System and downloaded into a geographic
information system (GIS) program for location verification using aerial photographs. According
to the Minnesota DOT data, 32 areas containing active and inactive aggregate resources are
located within 1 mile of a Route Alternative or Segment Option (Minnesota DOT 2013). These
resources are shown in Figure 6.26-1. The aggregate mining sites are spread out across the
Study Area. The most notable concentration of such mining operations within the Study Area is
located along U.S. Highway 71, approximately 2.5 miles southwest of Littlefork, within 1 mile of
Segment Option C2 (see Appendix A, sheet 83). Four sites are within 500 feet of a Route
Alternative or Segment Option, two of which are within the anticipated ROW. The Orange
Route Alternative contains two gravel pits, located in Section 35 of Township 63 North, Range
27 West as identified by Minnesota DOT analysis. One of these sites is listed as active, the other
inactive, and 2013 aerial photographs indicate one of the sites is within the anticipated ROW
(see Figure 6.26-1 and Appendix A, sheet 74). The gravel pit within the anticipated ROW is
approximately 150 feet wide, measured perpendicular to the anticipated ROW. Segment Option
J2 contains two gravel pits in Sections 22 and 23 of Township 151 North, Range 26 West. Both of
these sites are listed as active and appear to be one continuous pit on 2013 aerial photographs,
and intersect the anticipated ROW (see Figure 6.26-1 and Appendix A, sheet 88)). The
continuous gravel pit is approximately 2,200 feet wide, measured perpendicular to the ROW.
There are no known aggregate resources located within the Blue Route Alternative or any other
Segment Options.

Significant peat deposits exist in much of the Study Area as indicated by Hobbs and Goebel
(1982), but are not actively mined near the Study Area.

6.26.2 Direct and Indirect Effects

The construction of a transmission structure within an aggregate resource, potential quarry, or
mining area can reduce the development potential of these resources by limiting access to the
underground mining resource and limiting use of heavy mining equipment and explosives
(that is, blasting) near transmission lines. Because of this conflict, transmission line routes
generally avoid aggregate resources and mining areas. Although the Orange and Blue Route
Alternatives cross the Mesabi Iron Range, there are no historic or active iron ore or taconite
mines within the Route Alternatives. Both Route Alternatives intersect active state non-ferrous
metallic mineral leases. There are currently no active non-ferrous metallic mines on the leased
land, although the potential exists for additional exploration and future mining in the Study
Area. The Project has the potential to directly affect future development of metallic mineral
resources. If a future metallic mining operation were to intersect the ROW, the Applicant would
work with the interested parties to identify an appropriate solution.

One gravel pit is located within the anticipated ROW of the Orange Route Alternative and
Segment Option H2. For the Orange Route Alternative, there should be sufficient room to route
the final ROW to avoid the gravel pit shown in the 2013 aerial photographs. The gravel pit
intersecting Segment Option H2 is approximately 2,200 feet wide, but detailed ROW planning
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within the Segment Option would provide the opportunity to refine the position of the
transmission line and avoid existing gravel pit operations and resources. Therefore, no direct
impacts on aggregate mining resources are expected to occur due to construction and operation
of the Project.

6.26.3 Mitigation

The Applicant proposes that if mining resources cannot be avoided, the Applicant would work
with existing mining operators and mineral lessees to identify the extent of current and planned
mining operations and develop appropriate mitigation measures.
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